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INTRbDUCTJON 

. . 
! . - " ... 
Th s Manual for Train,ing in the Applicat-idn of. the Principles and 

StandariJs fbr P1«1nni~g Water and Related: Land Resources of the 11\'ater 

I
, I c , . 111 . · ,cspur~es· ounc1 - is one of fo~r planned outputs of a tr'1ining pro.i'ect 

, \ "' I 

':mt':it.l/~c.l;· ~Transfer .of 

the'Application of ·the Principles, &tandards and Procedures for Planning 

Technology--Training o'f Governmeht Personnel 
1

in 
• . l 

t ' ' ) 
of the Water ReSoyrces Council (OWRT. G

1
rant No. 14-3ij>001-4~42, Prqject 

C-5345) .. The three other planneo outputs are: ; 

' ' 

,. 

\ 

(1) Training of Participants: Fo:f-.sev~n· (47) tr'a\nees .and 

thirty-three (33) observeTs attended· a ten-day training 

cours.e a.t Colorado State University from Aug_ust 12-23, , 

1974. They· were from. all parts of' the country and were 
' ' , ' 

· affiliated with thirteen (13) Feneral agencies, six (6) . ~-""'~· ., . 

Fed~ral-S.tate.'rfer basin commissions, fiv~ "(5) States 

and two (2) other river basin agencies. 

(2) Color Vi'deo Tapes of Lecture's:' Twenty-five (25) cassettes, 
I • 

eight, (8). to thirty-eight (38) minutes long, covering the 

m<l.in points made by lecturers to the participants at CSU, 

ha~e~bee9 produced. The~e ciassettes of 3/4 inch video tape 
: , 

~~e available by purchase o~ loan from.the Water ResD~rces . . ..... . 
Council, 2120 L Streei~ N.W., Washingtori,, D.t. 2Q037~ . 

(3) Evaluation Report on the CSU Trai~ing tourse: This report, 

prepared by CSU' s Human Fas;tors ~esearch Laborator)'., has 

been pub1ished by the Environmental Resources Center, . 

Colorado State Univ~rsity,-December 1974. Cqpies are· 

available uJmn ~~qu;st . .. 
. ' . 

.. 

J 

' 

!_I See "Establ-ishrn.ent of Princ"ipi~s and:·Standard~ fo~ Planning Water and. 
Related 'Land Resources", by the \Va t.e-r Resources Cquncil (Federal' Register, 

WoWnie 38, · Nwnb.er 174; P~rt .. IIl, • Sep"tember .lo, 1973), Hereinafter, thj s · 
documen't will be re~erred. to as the· P~inciples and Standctrds. . ·: . "' 

/ 
, .. 

' . . 1. 

I 
iv 

6 

. . . . "'·· 
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,. ' . 
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In addition to these fou~ planned output\;:~ a by-produo\ of the .A/igust 

training course was· an identification of ambiguities,. mist'akes and other 

problems in interpreting th~. PrinciplE'.ls and Standards .. This inforJr!a.tion 

'I t .. .... 

. 
has been trarlsmi~ted to ehe Director, Water Resources Council for use of .. , 
the Council in its future·work.• 

'.I'he purpose-of this Manual, togethe'r w .. ith tne video tapes of lect.ures, 1 

) .. "\ 

is to provide m~terials for the conduct of training.,courses by others . . . 
throughout the oountry .. The Evaluf tion Report .. on. the CSU traini~g course 

m~~ al'o b~ u
1
seful in p~an~ing the f~ture co.nd\ct of such c~urses. - ) 

1 
. 

The Pri.nciples and) Standards relate _di~e.ctly only to Federal P<,!rtic\pation 

in planning the use of ·~at er and related lapci re~urces. · Nevertheless 1 they . 

are not. jus.t of concerni to Fcdetal agencies 'and Federal-Stat~ river basin 
I - .... • .. 

coriunissions. State an~. local age~cies, as well as priva~consulting firms, 

also· need to understand their .application to Federal and Federally-assisted · , 

projects, Further, they m·ay''want to appiy them ~o{~e·r water ancL r.ela'ted • 

lan·d :planning activitiJs. • In additian, univ~~s- and t.echnica.1-institutes. 

stu~y th:ir .application· to improve spec-ialized trai11in~ in the f.nterdisc!pli,nary · 

aspects of water and related ~and us~ planning: Thus, given the entire spec~.l,lm · 
--~ ............ . 

of concern with their apilication, all' of ,the above organi'za,tions should 

.. pa~.ticip.:i.t~ in widespread li-nd in;ensive efforts to,.de.-.e~op u~de~-stand_ing otfi:he 

application .of the Princip~d Standards.' ' . " · · l 

~ I 

No c.~mniitments ·~ere made tlft. the j>~rticip(nt; at the csu·t~jnj,~g cour~~. 
. would become. training directors or discussion Teaders upon return t.o their 

respective agt:ncies. J'ieveit~eless, it is clear that they are. a trainiog ~ 

... 

,/ 

. resource to the~r agencies. as well.as a pianning resource. This is so even 

tho~gh no t~aining in/ the ,conduct of ,any further training efforts \\as included 
• • • 11' 

·in the CSU course and no plan fo_r s1lch trainin~ is set forth in this Manua~. 

Nevertheless, Colo~ado St~te University is interested in encouraging such. 
' ' 

furthe.r- training. To the.ex.tent practicable .and possible, the En~ironmentai 

Res,?urces Cen~er ,• Co1orado Sta~~ Unlversi ty, will be ·ghd to assis~ ariy \ 

organi.za~ioQ in th.e planning_; development and .cotlduct of> ady futur~- t~aining.. 
'.· 

programs. 

\ 
'\ / 
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· •. To assist. in. the development of its' plans for c1.trr)·in.: .i>ut t'~11:. tr.dn111~: ..,. . . ~ .. 

·~. 

" 
-.. 

I • 

project, both w~th respect to. the Augtist traini~g course ar\J thr pro.hi1:t 1011 

of l:he video tapes a~cl. lect~res',' Colorado Stu tc IJl'\i vcrs i ty .,uu~h·t t'hl' v 1 t·1o.·., 

of an n'avisory committee composqd_of the followin>? expert~: 

David AggQrholm 
University of Massachuset.t~ I,., t111u I 1 -~.) 

... ~ David Allee 
Cornell Univer~ityv 

Warren Fairchild 
Water Resources Council 

* Burn~l l Hold , 
_J;olorado State Univ'ersit~ 

. . ' ' . , . ' 
Maynard lfllfschmidt 
Universi-ty oft.North Carolina . 

. '·" • 

.Joh11 Ncuhc.·r~wr 
M~ ~sour i H-i \'N 

•,.Jack Pepper 
1 

. St 1'lt e of ~Ii .; s 1 .. s 1pp1 ·, 
-~ar:ry S~hwar: 

Clark llni~crs1t.r· 

Gilbert Whitt• 
llnivers1q·: of Citl1i1-.1)·,, 

.. 

'. 

,1 \ . I ·t. • , 
Ajtho~h the\ has~· ~truct e of p"'lans anJ level 

this pfojec~ was f~xed b .he tir~c ,the aJvisory 

of ~u.nd tn~ fu'r 1.. .I Irr l '.'>:•.Ill! 

were wade anJ most.of 
' . ~ ~ 

·many valuable suggestions . . 
.. 

and other helpful cont.rihu,tions ,i1!J. tiateJ. hy the .~: ? • J • ~. f :.; l ., . . . 
acknowlt'.-Climent,r .is d 

,, 
ma. e. •• 

• The views of members ot\tlile.aJvisory committc1..· v.1riea .... 111:n.!.1~ ·11 

• ::i,, '... " 

to t~e main design bf the· trajning course, "but tht•i·r 'upshot $ia-.. 
_, I . . -

(aJ 
. . 

to provide·l,alarrce between irnpartin)o( .1~elh•1.:t11.1. :"l!•·r.!.1"!1:. 

and policy in[triJt.atlon ~onc·t~rni'ng the Pr1m.ir':1· ~.! 
StandarJs,.~un erstamlin~ of sli;:cif1c ~·r1t_cr.t~1 .tnJ ~•~ ... i·· ... 
neeJed ·to app )' them rn the real 1otorhl ·M pl,;rnn1n~ .. 'i'' 
knowl~dge o.f w te5h.nologies belic~c.·d to ~l' 1:'o1·:·i: 

practical plannrn~ cffort1; and , / 
I . , 

'(b' b?olance· bet"':'ecn tr~ininl<!. th~ou~h in'>truct 1n11 .11:,! ,!:·., ~,.,., ~ 
It ,.and training through exercises rnvoldr.t: th1nk1n.- t r- .. 1,:: 

-~pplicatiorral p_rohleins. 
. . . 
-The·bala~ce of the f~-r~t type, 

i~structor that wa~ recrui ed.}.rop 
plus ac!id~mic exp·ert~; wc,r obt,:ained 

. . .~ ; 

•·___.:..-. . 

... 
,' 

(~), .was sO,ught throuJ.:h t hf!:. r 1·r" ;,f ~ . . 
off°icial~6of the ifatcr l:\e:.\1Ul'd"'> 11n;:1. 1: 

I 
to impart policy indoctr1hatton anJ 

', . 
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r ·. Trainee rcspontSe to thu b.aluw.Tt- of t t11rc, lhl, •11 "<'t'l ,.., ~Ii<' 

bal&ln,se, (a)~cen has1c pul1~y·anj llltt'llf'}tu•l unJ<'r"1~r.J::1& :,h:u-. 
specific appl i.cilt.1onal,' kno111lcJ1'c, wo~J 4ppe11r !o h•~·c- h·C'n it'. L.n,.·t·;~in·· 

l
. . \ 

,,f t)! -.· pr·1,)f l n·•'-lf', ~ .. , ... .'/'·1·\, ~··, .. ,. ~' 
I . ' ' 

laq~cly ot" .1 tra1nl·~··~· per ... pti.11~ 
. . 

k11c .. 1 ttf l_r idiout tilt· r·ri~ll1.. :pit•·, .1rhl '.t .1:1~!\rs~· 1c·1pn.11.!" ! _=--..."·•:' ·!~·.'';, ! . 

''·'' 

! ·' 

• M • 

tr:iini.ng · •rc1si· ... lh1 ... J1-;t111(t10n ·In,, t.r.11rt<'C'.''\ ;"·r.qt10.i: f* ,. 
• . " I 

'in:;tru1.:~1or~al appro.!ch ~rnd t•> th<' ll·1..t,,:c' .lc-~;1,pw·.! ~· ~·/.,:~ · ,,,, ~ ... , 

i11tcllct·tual undcr ... t11~J1:1•:"'. lii•.·.,r· .. :1-i !•t·! 1r\t·!" t'""<'tl'.("; .f·, ~' t .'\,'., 1: 

led'gl.'iil•ll'ql'1";"ed the \',ll::i· .if • ..,,p<«,1f11. ''i'i'! 1,.i~1<i:1.d •r,, ... :.o.!.• 

1

1·\ ~l:_•t 

knowlcdgl···i.tu. tl. app~.11' to!·~ ··ir.;
0

p<.1n.rnt' .&r~.! ""''"i·I. "1· L1>t::. >;t 1.,. .-;: 

the 

s 

! ! . : l .- 1 \o ~ ... ~ ' . . ,. 
~uu'r·.t".' ·.t.0uLl :·t· .!\•,.:,:n(",l~··r 1:.h.:L ·!_•j"l" .>! ; ~··r.~.1 .• :. 

' 
Fu~J;Uilt'Ot.Jlly, tl:1., .~r.•l[llllt: l'r ... ,., if,11f t:.t',."'jll'l 1 •. ·)t"t .,, ~ ''( ;·~·. . •, . ,. . . ( 

.an<l Standards was'-undl·rta~rn .t'''~·.H•'I<' 1 ~rt•Jt ,:;11' h,1 ... l:·:~i. t1r"·· ;·, .. ,,_.,.·,' • 

·cxi.st bctwcc:n ;·,i'l·ash1nf:tor:V.111J ~1:11>l"r·.1t_1 twpr-. .rn.! c;1><--~r1~·· ~··.~: -.'•:' 

a~ rolated lanJ. plat1n1n~: .. w.! 1~' .1,·tl ... a! i;~111..tL•· 1n t'r l.''i • .. ., "'••'!.•' .. 

int~r-ai;cncy attempt tu tr,l~ll lCl ttll' .1ppl 1.::1! L;a uf I :;.•r rr··· .. ·. ;·! «""· 1' ~-~;;.!.1:·.h 

'and procedures (a.~. :-,,;n;ite Oo..:~t"H! ~ ... J. '.17"-Ji·.u·IK".t !hin.h ~f •• ,;.u •. &' 

\ ~~ Green Books) wa~ C\"C r iltte111ptcJ. 

t 
Th 1 .._ d t···' rt b" ,1_ l '' t.1.!:, · .' ! .ttfa· ·. r: • . ,. : . '' . 

~. I 

21 ,.-
/ 

. T . • . I . ~ 
See "EVALUATION Rl:PORL of t!:ie ·rra1n1n>e l'ro~r""""' on· ·r•n'tN ••f ~'"'·'-~'· i·•.,;• 

"Traifllng of Government Per'.\onn"cl in tnc ,\ppl1..:.1t1·rn oft.. l'r:i,,.:i:r: ·-., 
St_andarJs and ProceJ~es for i'lannttit: of t9r i..at~r: i'r·.o r•~" (_' wh: i.: . 
Dr. Douglas Sjogren anJ'" Robe.rt. [l, l'l1t'tmari (Colt.HJ:.!o ">t tc ;'n:·.("~~.~ .• 
Environmental Resources Center, Fort 1:ol,l1n,, t.'ol-nr.l-1ti. !'r(e:-':.:·rr 'l'.1·si 

pp. 1-2; 12~18. _) 
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'in cooperation with the Wuter Resource~ rouncil,and the Office of Water Rcs~arch 

an~ Technology, bepartment 0°( the 'interior, 'is thus u first effort. Much hus 

been l\8r~ed that would 

second t~ainlng project 

time in the future. In. 

be helpful in plannin~ aJJy _secor::uJ effort, 

of this , mprehens.ive typ~ shouJc,1 be ut 

it i~ to he hoped 

CSU's training project will be in localized a~· 

l' outputs of 

commission 

training effort throughout the country; • 

' . I 

·When use 
1

is made of these materials, it shoulJ be recognized that· the 

Statements made_ .in this Ma_npa1 and. on ~~h video ta/e arc tT1os.c of the; 

aµtho-r/lecturcr. It is pos·s~bre that the views of the i~ater Resources Co,uncil . . ' . 
are not alwa)'s reflec,tcd. Although efforts have b~en made to avoid Jiscl"epancil'S~ 

no sys~em_at~ ch~ck·h~.s qeen ufi'd_eriak~n. D,i~crep~nc~es -may exi!it anli shoulJ bc. 

:.identified as ~se is made of these materials. Disc:r;epancics that are believed 
. . . 

to exist should.-be reported ~o,the Watei' Resourc·es Council, 21:20 I. ~treet, N.W ... . , 
- ·"Wa_shingtor~, O.C. 20037. . 

• - What success has been achi'eved 

0

by CSU' s 0 19;·4 ~raini( projec

1

t Js due to 

the ~forts of. ma1l( or_gjlni zations and ded.icated people for wh.,ich, g~4 ti tudc 

should be expresse!-1. First· should be,.mentioned the trainees an~· cih~ervc.r'S 
who participated in the tr&:ining course in Augu~t 1974 and ·the ~.ederal, 

J 

I ·~-' 
Fe~eral-s:ate, and State agencies that set_lt.\th'em. The interest an~ support 

of th~ participants and agen~i_es was important i,~deed and is gratef~l ly 

acknowledged.' T.he ctitical c6mments of the parti~ipants and agencies wil 1 

~e most helpful -~n the planning. of.. any further training prog_rams. 
& . 

..) 

Next, great thanks are due to the author/)ecturers themselves and the 
gover.nrnental a.gencies which, in·many cases, 'inancially supported thci:r> • 

particip_ation. ~pecial appreciation. is due to Utah St~te University _for 

a~;;istanc;:e in· project plah.ning, ~-making avai,lable several af.hor/le~turcrs 
. for particip~tion~~- partic~la~l~ to Dean F. Pet~rsoJJ, Vice Pre~ident, and 

r . . ~ I 

D;.nli'.l H. Hoggan, Assoda"tc Dire,ctor, Utah· Water Research Labora.tory. For 

· acad·~mic· experts· who ar~ a~c~tomed to ~peaking. their ·o~· ·professional mind, 

the !}eed to confonn te> the Principles and Standards preserrted an unaccu~to!llcd 
• ( ' I I I,. 

burden. For other,, particularly the planning experts from government, the 

)~ ~ . 

f ) JO 
" f · ,,. 

r viii 

' . . 
' 

J 

, . 

,,. 



/ 

• 

... . . 

\ 

) . 

• .. 
-------- ----------- ----------·--------------' ------------·----- --------,, 

problem of Jeve'lopinR und then d~li~erln~ u struct~rod, sue.Jr.ct and 

intorcsting lecture' was new. And for practicnl-ly 1111 ·uuthor/lccturer~. the> 
' . .. . . ( ' 

1requirements of televised prescn~ntion were unaccustomed unJ huJ ~o lie 

·quickly mustered. All gave of their best.. • . ·j • · 
•The entire st11f'f• qf .the Office of Educltionulfttedi~1 1 Color11do Stntc 

University llollJ its Director; Pre!>ton Ouvi~. also deserve .. .:rcut thanks. ,The 

traininn project, as well as all of the author/lectur~rs ure purtict!lurly 

in debt to thl' television producers 1 Wil 1 iam ~· Kruse, Larry~ Preuss, and 

Carlos Sec~111iller, t'or their willing help, great sliill and patience. 
I ' 

The final prcparatipn unJ production of this Manual. la~gely ..:-entered in 
' I ';. '-'"' ' 

the very capable pro_fessiqnal "hands· of Maxwell Bl'cke'P. I am"particu'J.ar}y 

grateful: to him anJ to Monica IL Clark, our secretary, fo'r ·thc~r patient and 
' . . . . . 

!?ki'llful efforts .. Also, the excellent services· of the: Tc.chnical· T~·pln~ Unit 

of CSlJ's Engineering Hesearch Center, under the able t~ireetion·of Arle,ne .. ' 

~Nels~n, arc ackQowledgcd . 

....._ Finally, :I waT\t to acknowl~dge my great personal .debt to seven pr .. ~~t!'!?s)onal 
associates and friends without' whose continuous support, advice and aksist~ncc 
the suc~essful rnmpletion of CSU's training project would not have~ possible. 

' . ' ' .._. ' . 
First, the support and advice of Warren Fairchild, Director, ~ater Resources 

Cotfrl~il anJ. Warren llall, . ..{cti·nw-Director(), Office.of.Water Research aml Technology, 

~Department of the Interior, .is veFy ·gratefUl ly. acknowledged. Sec:ond, special 
- ' . 

credit should go to .Jack ·c. _:Jorganson, Assistant Oirector---Tcch'nology Transfer, ' 
r 

Office of· Water Research and Technology, wit'fiout' whos~- ini.tial inspiration and . I. • • . 4 ' ' • 

continuing· i_nterest the project .would not have materiaOted; (and to Stanl.~y \\·are, 
•• ~.. i. • 

Chi#, Engineering Systems -oh_ision, ·oftice _of Wafer Reseal"ch. and Tt•chnology ~ 
-" , . . ~ 

whc. off-icially moni toredt the project with great helpfulness and ~ki 11. 

Third, ~he continuqus and vejy helpful efforts.of Norman A. Evans, Director of 
,# ' • ' 

CSU's~Envirorunental~esources_Cegter·should be'mentioned. Fourth, special 
... 1p • .. ' ' 

than~s 'are due t.o Gary Cobb, ~ssociato .. Iferector of the Water Resources Co~cil. 

He not only provided necess~ l
0

iaison 'with th~ CounciJ.. staff and performed ~ 1 

a~ an autho~/l~ct~E \tice, bu~ partic_ipate~ fui ly fn planning the trafning · ·' 

project' and in the' consiaeration of ·the ma'ny issues that arose during the . . 
course of its progres~ lf 

.•. 11 • 
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L1&st. hut· far from lt'1t~t. I wu11t ti.> ud.nowloJ.:" my arNtt tnJehtl',t11t11's to 
I • 

, ll•ny A. St"tili 1rnd Sam Tl. .Johruu11, 11,J. 
, 

i\!'l curuulunt to tht' trat111n..: 1,ro,1rct 

from tu.,.:inninw to rnJ, .llarry Ste<'lo h.rou.:ht .to heur his incump11r.thl" ~a~owlrd,:t', 
not only of tht1 l'rinciphn unJ StunJ11nh,Jerlvt1J from hl!i lruJcr!'lhap und 

'1rofo.~sionul rolO!I in brinaini£' them to offtcl1l adoption, but.ql!io hh ~nowleJ.:l' 

of tho4.Nat ion's. oxporionco in WM tor anJ rolutc.:J · hnJ ru11ourct1 plunninai d"riv'cJ 

tro111 has·Jt-.tln.:l,ii!!heJ cur"or of over thir_ty )'t•ars i11 tht• J=t-dt•ral j!ll\'l•rn111t•11t.' 

. ~;~n II. .Juh11~011, Ill, ):rthiuatu HuJcrnt unJ·Ph.ll. canJiJutr in tht• lll'pHrtmt•nt 1>f . -
t:cunumil'"• l"oloruJo StJtc llrlivl'rsity. Sl'l'Vl'd mo:\t 

0

11bl)' as my iA~:-iHunt dur1111: 

,' : th~ moH crifi~·al pha~;l'S of. the tr:11n111i; prujl•.:t. lrl\'aluahlt• 1>1•rc his sharp 

, 

insq,:hts, c'.1rcful thinUn~ through ot' prohll•rns to solu.tion, .his sc•ns,.• of 

. re.spons illi) it)', anJ 'his i111 t iat ivc ;ancr encr.:y an ~ct•irai: t<> 1 t that t'\'t•ryth 111~' 
' needing. doing wus J.i1n~: • 

'I 
,, 

... 
' 

Fort Coll ins 
Dec cm her 31. 19~.J 
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# • 

{ 

. , 

) 

.. 

• 
• 

·~ .. 

lll•nry P. Cault'iei'J, .Jr. 1 
Training Project Oircctor 
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~OVERVIEW OF RIPCIPLES AND STANDA~DS 
; ;. 

.. 

ren'.D. Fa~rchild . · ' . . . ~ 

' .. -':\ 

' . -.s 
·~·. ~· .. er 
. \ ' I •, 

... . .. ' .. 
.i 

Dir ct19r., Water· R~sources C::ounci 1 

' ... 

.• 

OFhe 

.. 
. -~ 

and Standat-ds fo:r: •Planning Water and RelatesJ 1..and 

·purs~ant to the wa:_ter Resources PiarininuAct, of 1965 

.- , · •' (P. L. B9-8D) ich·.established the "Water Re~ources Counci L Th:i.s Act is the 

. ' 

,.,~ .d'irect outgro th of recommendations in a report1 'of the Senate S.e1ect Committee 

·on National ter. Reso~r.ces ·in ~an~ary I961. -# · _,.~ 
- ,. . 

Water Resources Cpunci l' , ·-~ • 
. • .... ' . "~4' .., ' 

'Fl:te. Water !tesourc,es Council is composed of the Secretati'es of the 

I~teriOr; Agriculture; .Ar.my; H~·al~h~, Educati-eh.-and·!"elfare; Transpor.tat"ion;. 

and· the Chai.rman. of. the Federal Powe.r. Commission, Associate Members and . 
. ,· ·. . ,' . ' , . .. ' 

Observers invited to se.rve ·on the Council include the Secretaries· of Commerce; 
. . ·- . . ' .· •.f, l# . 

. ' -.. . . • . . . ";' . .. . . l 

Housing.and Urban Development;' Administrator, Environmental Pi:ot~ction Agency; 
. -~ • J • • . • • - ' • • • 

the Attorney G_eneral; Director .. Office of ·Management.·· and Budg-~t·j' Chairman, · 

Council on Env~ronmen~al Quality; and the Chairmen _of ·the eight river bas.~n 

'." -colllill.issions ~s~x estabHshed under Ti"'tle II of P. L .. 89-8g.J~a~d t_~e .. ~el aware 

\ arid Susquehanna, River Basin' Conunissidn~. Pres~nt ly ,~ the ~h~.f'lo.mari'·of th? ) 

Tennessee Valley Authority is being invited to serve as a.n Observer with 
. . '*> . . v· . 

consideration. being given to inviting the Chairmen of the three ~xistip.g. 

Interagency Committees. As set forth in the Planning Act,"the Council is to: 

(1) prepar·e ·a qational assessment, (2) ~ecommend water poi'icies ~ .(3) 'establish 
J" . . . 

. pl.anni·ng -standards! (~oor~inat_e and manage comprehen~ive planning, (5) recom~-
mend river b~sin commiss~ons, (6) review riv~r ba~in,plans, (7) assist State 

~ ·~ 

.• :··planning/an~ (8) other Exe,cudve Office assignments. 

Over ~he course of the last year; the Members have t·aken a _number of • 
. . 

, a~tions significan~ly affecting the operation of the Council. Among these 

• includ'e "revision- o.f th'e Council's Rules and Regulations on Council organ}.-
, , -

zation. The new organization rules and regulation~ will facilitate Council 

decision m~l<ing ·and manageme~t by al lowing greater participatriion by· the 

alternates to th~ membe~s ;. by d~l~gating the Director more ~uthori ty~d . 
' .. . . . ,., . 

-1-
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:··. 

.,; 

:J , 
.... .• 

J 

r.esponsib,ili ty with respect to the staff,' artd ,by· giving the Council of 
ll" • • • • • 

Representativ~s and the Director more flexibili tr and auth·o.ri ty with respe.ct 

~o the Council co~itte·e s~~ture.. . 

· · , In aadition', tte'.:council · has.4ece~tly approved for the' fi-rst time an . 

, expiici t ~tatenient · o:( prQce'dures, policy; ana obj ectl ves. ,which 'is .to guide 
' . . ·· 4 I t ' · 

and strengthen the. deve.lopment .aP.d. implementation ·.of the Counci'l 's programs, · 
. . . . I . 

poiicies·, _and activities .. More wip be said on policy matters later iri this 

·. Pz:esentation • ' . 

. 
' ThesEll"two.c\ctions are mentioned pecause they significantly affect the 

J i - O'. u . 

Council's effecti v~ness in implementing, along with each of .the Council's 

Member agencies, the J?rj.ncipl.es and Standards ... 
·l\· ' ~ . : 
. . : Planning Fram.ew~ and Ins·ti tutioJfal Setting 

,.,_ . .,. ••.. , '(J .•.• 

Turn now for a moment to the planning work and institu:tiorlal setting 
. ~ . . ' 

wi t~i~ whi~h p~m:iin:g~ ~i 11 b; conducted,,,..wi thin .. which· the P~incip_res· a.nd 

Standards! are \{>plied~ . . ; 

Levels of ~lanning. 

~The Council, in·Policy Statement.#I.'datedJuly'22, 1970, has defined·· 

• three ~levels. of. pl~nning: (a) framework .studies and assessme~ts, · (b) regional . . 
·or r.iver.b-asin plans, and (c} implementation studies. -----"----- .. -__ ,,_ --- .. ·---. --- --------- -----~·. ___ .. ______ ,, ""'-=---~---

. · frrunework studies and ass.essments are' merged· into the first and broad~~ 
. . . • a 

.level of planning. ~is level of planning is, char~cteri ~e~ as deali~g with 

the broadest level of choi~es 'to b~ made in -~the management of the Nation '.s 

natural resources. At this level ~f planning the choices are considefed 

~ost at a c~nceptuai level dealing with.major alternative.polic~7s and 

priori ties. · 

I 
For ·example, in this assessment consider. the baseline proj.ectiohs b'a-sed 

on ·series E projections and, in addition consider, variation from this ba~e- · 

line or central case scen~rio. these variations include:- (1) i.n.cr~ased 

agricultural eicports; (2) increas·ed irrigation efficiencies; (3) 'd<;?creasecl 
. ., . , . . 

oil imports; (4) increased flood regulations; c,s) water price-demaud .... 

sensitivity, ·and .C6) .changes in agricultural land-use and ·food and fiber . . . (• . ,. ... . 

production conditions~. Thus, the assessment .process wi 11 provide information 

r 
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.... 

:/ .. 
about~ the effects of Jielati v!pri~;i ties. on t~component nee~ of the twQ / 

planning qbjectives--NE.D af;l-8 E·Q., · •' · ·., 

The t~gional O.r ·r~· v'f ... ba.si~n • leve.l of plannin~. the. next broade~~ level ::.. 

of pJannirig, · inay be· ch ~.kcterized as identifying maj ~alternative management , . ., ~ , ., ~~ . . -

· .strategies -for river hasins. The . .level. Qf. study 'is to be undertaken for 

. ' problems of sue? 'co~:lexi ty that' ~n intennediat~ ste~ is need~d betweeo/' 
,, ' • . '. t • . ' 

J'fr~ework .and 1mp~~m~nta_:ion stud°le!f• .. The- Council is~ e.volving :a !1ew approach 

to-Level-'B-'pianni•ng in an:_).effort-to.,make' these studies timely, .releva~t, a.nd· 
~ "'-'._,, •. . ·• t 

of val\1e to de~ision makers .... This new_ approach has the fol lowing maj1n · 
J • . .'• 

characteri5ti.cs: . ., . · ... 

.. 

1. Cpmpa-ct' ·central ma~gement, 
'(. ,4 

2. 'Tw<;>~~ai." stud·y per.iods, 1 ' . 
) . . ' ~. / . . - ,. 
-3. ' Reduced costs by ~imiting. deve~opmeflt of new data and emphasizing 

' ~ ·, . 
judgme~tal planning . 

" . ·~\ '. . 
Integrated water qu~nti!Y a~d water quality consi~er'a;..ions r~Jated · 

~-~·to ·and c~o:rdinated ~-i~. Federal and Federally assisted 1.and planning · 
•·· - . ~ . 

programs (This was 'approved by the,.Members in.·the-..--Statement of 

~urpose, Policy arid Objecpves prev~ously mention~dJ<1 . 

·4, 

5. Planning processes c<;>vering ~lten;iative management strategies for 
" 1 . 

.. . 

----'-~-~---'---·--i_n_s_t_j._t_u_t_i_o_n_a_l_,_l_e~, .and other pol i cy_~~~-:!~~-~~--~e-~~--~= '. s t_:_~-'=~~:~,1- _·__,___ 
and nonstructural solutions to .PhY.sical problems. 

I 

I 

I 
/ 

. . . ,. . 
Providing _minimal ~ding to _States insuring State planning foputs. · 

Requiring a commitmerlt of States to identify critical.State issues 

6. 

7. 

. and methods of'-resoluti.c'm ;..., ,. · , . . .. . 
.,. . . ...... ';' . 

Impleme,ntat}on studies are the. mo~t. det<iiiled level of planning.. Tiwy 
. . 1; 

.are program ~r project feasibility~studies u~ertaken £or the purpose of 

. authofizat~on or_ de~pmen~ of plan j.rnpl_e~e_niatlon. These ~tf:~s ~are 
generally undertaken by a single "Federal, State or lo·cal entl . :. . ' 

·rn additio~, ~he Council has.defined special studies whic .may be u~der-
taken at '!11Y le>'el of plann.ifg a:nd: inay involv~ _spec~al problems·· telated to· 

data acquisition, ~ing'le func~ion st~dies, or other spe~ial studies that m,.ay 

by needed· in~ carrying out any of the ijbove levels of planning. Th'us_ •.. there .. 
- .... . .. . \ 

may be spetial ~tudies 'required i~ each level of planning. 

' , • \ I~ 

I . 



J 

... 

, 

j 

,f 
.. f 

.• l; .. 
' .... .;1·. 

. ' f -
~ .The .Principles and StanJar s a'pply at c;i.11 levels 'of planning_. The le~·" · · . f I 

. consideration: in the applicfti'7n of the ·Principles .and_ St~ndards :ln_ ea;,i;:~ :~e"'..el , 

.of planning re.lates ~o t_h~/· fu~ner in which the components of ;the .objectives• 

are specified.· Obviously,/ ~t: the broadest level of p,lanning, the object_ive 

' are speci#.ed in ·a d' iffer{nt way tha~ they wou,ld be a'.tjfhe' projec't level f 

" planning."• 'fh~ .. objectl.1e{ should- be specifted in each <ievel or pla11nin in 

• . such· a. mafmer jhat prov~Cles informatio~- and insights about 

among' alternative choic~s. •. 

the P:riJ1ciples ~nd·, Standa,rds were. approved by the Pre~iden_t a,nd bec_ame. 

f;;ffecti ve .on Oc:tober 25, 1973.. The Principles a¥ ~ta.ndards ha e evol~ed 

~ut of a _long history of the desire ·of tes01.itee man~gers t6 d - ~. objective ·rationale and basis for natural resource progr~ms. ' 

--·, , History • . , " · 

_..-' 

}.r~#s !l,ittle r~~ap. o{ ~at~~,,~~Soul'ces f 1.;;rti~& · cl. ,.dev~pme~t w 

be fe~pful here. lf'tie first.~g by Congress fot,~at resources develop 

was of a military nature. ~bruary 16, 1'809,. c~_~g~ s~ pro.vi~ed for the . 

· irilI;>rovement and e'xtension_ -6£ the C~rondele-t C~nal for' the .·purpose of. faci"l-

, I< . itating th~ defenses of tlfo Gi ty of' New f0r1ealts. In' 1824 CQngre'ss enacted a .. 

general surv;ey' ac.t with reference· to roJtes for road5': and canals of a "nati"onal : ~ . . .. 
nature needed for comn1erci'al and military purpo~es and fo:r; mail delivery, .. :~.; 

--- --· --- --------- -·.:__·-·.--~-- .. -· ---- - .-:... - .. 
the same year, funds w~re appropriated for the removal of sand bars and trees .. 

·in the. bed ·of .the O?iO Riv~r far ~h~ purpose of nfvigatio~ . . . · ~-- ·: · . - "' As indicated above; the initial interests in water ,resources development __... 
' . \ ,' . . 

.. 
~-

" ' 

was for navigation. Subsequent acts gra,dually incorporated other purposes. 

Key legislatio~ ~hat follo~ed the "182~ acts in~~de: 
1 

, _· • •• ·t. 
L The Rivers and Harbors Act of Mar·ch 3, 1899, ·which _prohibited, - • 

\, 

unless ,a pennit wa~ issued, the· deposition. of refuse,, di,rt", mud, - .. 
0 • 

, sand, etc. into any navig<1;ble waters of the United States or into. 

ariy tributary. 

The Reclamation Act of 1902, which ·authorized '7eation of the 

. ·r . ":I .Bureau of Reclamation ·to provide irrigation ~ate!. f.or ~c1on ic 

development in ~rid ar~as . 

..nie Weeks Law of March 1, 1911, .which provided for the examinahon, 

. '. 2: 

3. 

survey,- and acquirement of I.ands located on, tne headwaters of 
.. 

'ti 
I 
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nayiga:bi'e. st;reams' as...,were 4teeded' to· regulate wat~r· flow. This Act· '" 

:· \ . ' • .. .. , • . t 

- provides a- basis for. the acquisi t,ion of Natio}lal. Forest land.s . .. . . ~ . .. .~ . . . . ·. . ' . . . . . .•. 

In 19~-6 t~e Fede,ral Wa:ter Power.A~t; thr~ugp 1 Se.ct\on 10, pres·cribed· 
I I. • •• 

the cond.tt~~ms ~s4~roun~ing tn~ .1.~~ns7e~ aut?9r,i.zea :t? ?e issued .by 

. the Fetder~1 Po~er Co~iss':ion ~ r.:- - . . . · ·· · ' · ~.: ,. •. . · 
J • , . .• • •• ~ .· • • . -~ 

'S. : On April .. 27, 193.5, P;L. ~46,: the Establishing~an'd' Eriabiing Act of.the 

, , ·.s~i1' Con;erJa~'ion; servic~, ·~as appr~ved: · -.::· - _ 
.. . I, •. • ' •• .. • I ,., I •• • . I 

.The' Flood. CdritrO'l .Act_ of 19.36 stated ~-po.l~ltf°y; fbr· fl.ood cotl.t:~ol and, . . . "\ . . . ~ •, . . . . ... ' .. "'\. ·\ .. ( 
has ·sine~: 'be"com~""broader'!due ~o t.he · purpo~es,.. .. !,1that_.· th'""'e· Fed.~_ral 

·) Goyernme~t_. should i~proye o:r ~a:rticip.at.e ~n· the"_ imp~irien{ 'of 
. . . . . . . ' . . .. 

. , .... 

... -

• i 

' navigable waters~_.'t>r t,heir .tributarie~ including watersheds thereof' 
.. . . _. . . . . . ~ . " 

.·. _'for '.flood control purposes if the benefits lo whomsoever 1they ·accrue 
• J • ' • • • • - . : 0 • • J •. ' .,• 

'f 

I 
I, 

are i1!. excpss o~·~he _est,imate~ '.~osts, ,ai:id ~f the lives. ~ri~ soci:a1(~ _ . 

securi.ty of people are o.thenvise adversely affected.." This pro:- 1. ·· · · · , 

visi_on. was th; ~~~esi's ~.f: the b~en·efit-·c~st .an,alysi-s that has d·e ~lqped . . ... . "' . \~ . . . ...... . . 
· ove~. the years. It ·should be J?Ointed out tha\ fr~uently, in 

1. · ; :n::t:~h :: ~:;~~~ '. L ~h~6~:~:h:h~:::r::.:m~;:::'~tion 'and 
_, Prevention Act w~s · apptovetl. 'This has become khown as the 

\ 

watershed P.rogram .. · 

'' 
.. 

The first major effect defining a conceptual .framework for confijeratio'n 

of mattket Va'lu'eg W~S contained in a document commonly r~ferred to· as the. ,_. .. 
,, g~ee~~ bo~k" fi'rst issued in 1950. It is b~lieve~ mc;ist E'.<;onomist's wou d agree 

.• t~at ·"~he green book" was .a land~ark document' in defiJ1ing &t'he concep#ual: 

ffamework for the', economic effic~ency objective. I_n 1952 the BOB. isJued 

Budget Circular No. A-47 which.was an outgrowth of E.O .. 9384 and was based 
i 

on the Budget and Accounting Act of· 1921: · A-47 set fortli tl'ie basis hat would 
¢ .• • .. • 

guide the BOB'in ev~1uation 1md compa:ison of pl'ojects and ,the Surea 's review 

of r~orts. S.D .. gz was approved in 1964 and provided for.rigorous _ppli-' 

catio,ri of econ_omic concept's ~ pf~n f~rmulati~n with._adjustments for other 

consi:'derati,ons. such as environmental' ~ublic heal~h, ~nd others.' 

· · M~e r-ecently, new legislation reflecting changes in j>rioriti~s and 

values i'ncluding the Wa-ter Resources Planning Act o'f 1965 and the Na ional 

Environmental Policy Act of 1969 forecast a need for further 'evaluat · ~t:l of 

planning policies. In 1968 the C_ou1{ci 1 revised the 
~ 

) 

discount rate foTula 

~· 
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' to be used in .establishing• the di;count rate for planning. "The formula 

lised prior to that" data was based on the ~oupon rate of mark~table se~uri ties • 
. . ~ . 

: . . " ~ , . • • tt.,..... 

wh_ich upo~ or~gi~al iss1:1e ha? 15 years or mQre remaining to maturity. Under 

· the formula established in 1968, th~ rate would be based upon. the yi~ld "i-a-te ' .. 
of marketable securitie~ which ~ve: 15 years or more remaining. to maturity a. 

·the time the· r~te is' calculated ·dti-rin~ eac~ -successive ·year.. Fol lowing·. 
. ~ 

revision of the discount'rate,_the Council tni'tia.ted a four-year·~ff~rt i:: 
evolve ilew P.lannirfg Ririnciples. aff_d Stand'ards. ,Time will,.not be taken h-e;re 

~. . 
.to detail· that effort ex~ept to say that i ~ involved the work of a ~pecial 

. . 
task. force;. a se~ies of revised documents; .. field ·test~: and tht~e 
separate public. hearings .over 'the ctmrl>e of the 'eff,ort .... 

' ·. ,,\ • The Planning· P~o~ess .: ·., · 

· .. · .. ' 

>. ... 

{ :. 

.. , ,. 
~.), '. 

· ... 

. , 
.J· 

The Principles an~ Stand'ards·~recognize two- coequal objectives in water 
. I 

• . . '• • II , •""r • . . 

planning: National Economic Developm~rit~~that is 1 i~creased produ~tion of 
f· . ' ,.· 

g~ods Q.Ild services--and Envi.ronm~ntal Quali ty"'.-the enhancement of physical, 
. r . . • . . ,··'I{ . 

ec,logical and ae.sthetic characteristics;:. In addition, careful considera:t1:it~n. 
. " ·9 • ,' . . .. 

i;; gi. VE{n t<? .benefic_ial and adverse effects on Regio!1al Qeve~opment and· Socicil, 
I ,l .... , ' ' 

Well-Being. Accounting for environmen'fal quah ty, hational. economic develop-, . 

ment, reg~onal development, and soc.i-al well.:..being g'.i.ves .planners, the affected 

public at i~rge, C~ngress members an.d others an op~ortuni ty to ;:ev'aluate fully 
·: 

the projected effe~~s of ~given plan or set 6f al~ernative plans. 

Basically, planners most come up with a~'.leait two al ternat'ive"'t p1a,~s--:
.,.01;1e maximizing the obj~ctive of increase~ natjoJ.141 ecoltomic devel_opment, and' 

t_he other maximizing envi;onmen~al quality·. Thef, -~.ased on .p~eferE;'.n1ce's :, 
cexpressed by th~ ~ffected, publics, a recommended/ plan .is selected, either 

from one of the two alternativfs.,. or possibly .a /°ompromise. • 

The process of, going from~ r~sou:rce p. rob{'rm someone ha.~ identified to 

sele£tion of ,an equitable plan involV<es basical~y five steps: 

1. 
' I ' • • 

First, important com~onents of ~ach df the objectives have to be 
,,·.' 

clearly identified as they relate to the specific site or area 

where the planning is bei~g done. For example, increased farm 

yields might wel 1 be. an impot_fant ·'component of the economic ob-

• jective. At the same ._time, improvements. in wat~:r· qualhy by e!imi·- _ 

. na~ing sources of fertilizer and pesticide runoff from farms .could 

'· 
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well be an itnportan.t'comportent
0

of.the·Environmer,it?l Objective. As 
""'7'\ .• .•. •· "'· ... ~ 

you can see,.there:(\re 'tricky t'rade-off~ :right from the beginning, 
<. 

and~ a ~lear·fund~~st~ndi~g of puo~~ ·p~~feren~e. i.s e~srential .· 
2. • l'he secpnd step is to evaluate e'Xist · ns natural ~nd economic re-

. " ~ # . . • 

. ·sou'i-ce. 9apatti l i ties and then determ-:i,.ne what future economic and 
. . . . 
'\rn~ironmental conditions might be wi;hout a 

• 

.~ . . 
coordinated plan . . . . 

. 3. Tnird,. the ..planners. must. begi~ to develop al.ternativy. pl~ for . 

solving perc.ej,,ved _problemS:::-p~rcei ved, ~hat is, by both the 'planner 

and ~d st]f.u_~~nts, thev.affecfed -.pub lie. , L· , . 
" . . " ~~. 

'he alternative plans will 

and reflect varying ·emphasis 
. . . 

errviron_ment_al; quali t,r. 

4 .. 

\ . 

. 
effects of ~hese alt~r-

- national ec~nomic development, including P..~rhaps. inc_reas~s in 
I 

'·~ gqbds anti'' service.s, suc.h as water supp'ly, more effic~ent produc.-
. -!! . • . . . . . .; 

tion and.use of energy, flood prevention and imp~oved public 
• . ~ .r 

transportation;.· ' . . 

- pnvirorimpntal quality,'such as improved water quality,:wctlan~s 

·and wildlife. protection, opei:i ·space and .green belt provisions, ,. 
wilderness areas; · · . r. \ 

- regional development,. 'including bene.ficia·l and _adverse effc.cts 

<on employment and regional incom_e, improved population distri)u.: 

. tion; .economic stability, and finally , ·r . 
- social well-being, i!_lcluding beneficial and adverse e~f~ct2 on--

income distljibutiori, U:fe, heftlth, safety, education, and cult_ural .. 
'opportuni t.ies. · With .this information in· hand,' the ritonetar)\. and . . . 
nonmortetary differences between, and trade-offs a ong each alter-

. . . . ~ 

·native_ P.lan can be.clear·ly shQwn, and a can be developed 

J' -6, fo~\ choosi.ng the best alternative plans to two-objcc~ivc 

. , 

.;\~·:;{~' 
;:•·r .... . •· 

s7em... . . , • ' 

For example,· a ~n may .em:hasize contribtitions to the £9. 
Objective and, in adc}ition, include complementary.contributions 

to the NED Obj'ectiv/.such a~ water supply for municipal and 

industrral 'ne.eds . ,, 
-7-
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·Another plan might include. significant cottrlbtJti-O~s to 

NED, Obj e·ct! ~e ;and~· in. addition,: include ,contri'bu~ions tp .. the 

Objective, su.ch._as considera~Ion of water quality., ,fi:;h,antl 
" 

wildlife, and flood plain' zoning . 
' - -

~ 
EQ 

·. 

The fifth and final step is -the. selection of a-_ reconunended plan 

from among the a'lte~rn~tive~ available. Because of constant pu,blic 

input. \~o this p1anning process, the final recomnren1e~;tplan/ill,.to 
·the best Qf current unde~standing and.knowledge, reflect the pre-. 

. . . 

.' 

fe::rences 'and economic.;envirorunental emph.ac:is 'desired by the public n r .. 
. .--~,. --: 

... 
·~ 

involved. Of -cp'ursf!,: thi,a five-:sfep pt"ocess ·includes' constant 
I I '/"::• tr, " 

review and rev'fs.i.mt as opportunities and pz:oblems ar,ise~ · Adequat·e-
~ . - \ . ".' -

'planning i's th~refore a, continuous,. dynamic and analytic ,proces~ 

which must be coordinated at all levels to produce a recommended 
" . plian. 

The· foregoing 1paragitaphs have described th~ bas\c five· steps to '.t~:j.n 
sel~cting an e~u~.tab~~' ~.Ian, .but· rerrdles~ of t~e other steps 1 . wo~.,.an. 
be turned ·down unless .it shows net national economic b.enefits? l . . . .• . . -

Not n~cessar\Iy'. A·r~commended,plan mtlst h.ave net economic benefits1 . 

. unless the deficiency in ~et benefits resul ~s from- aqdi tional ~economic costs .. 

; ~: .. ~n~urred to. serve the environmental qua1ity o-bjectiv~. · In other words: a plan 

. with less than·net economic benefit can go thro~gh if it has ov~rridibg long

'-~~rm environmental benefits. In addit-ion, an exception may also be made by 

. 'an ~gency head for I COnsiperation Of OVer~iding SO Ci al Or regional Values. 
' . ' . '. • . .. 0 , 

As.' e~plai~ed e~n·~l :~ .new Principles and Sta~dards 'a?ply '~o Fe&eral.;. · 

pr6j ects and plannin.g programs and to comp:rehensi V'e. Federaf-State planning,. 
• :1 . 

such as that conducted. by river "~sin conunissions. . <) 

·~ 

With respec_t to the many. prog~ and projects a~thor.~zed· but as yet 

unfunded--decisions as to.whkh of;-the backlogged projects will have to be 
• 0 

reformulated will be mac;le by ~each F ... deral ag~n_cy h,ead. These wil.1 ·be difficult, 
. . ' 

dcc:isions .• The Corps· of Engineers,· for example, has about 375* unfun~ed but 
~ p 

""' 

~ater Spectrum," Vol .. 6, #4, 1973:/. \. I 
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. authori~ed. proje~ts with an es.timated to~al construction"' cost of over $10 

billion. It is ~onceivab.le that some .of the projects ~ill. be exempted from 

. the appl icat·~~ of the Principles and Standards whereas others may .be 

refo.rmulated . _ _,t 

The discount-or interest rate at which benefits and costs are adjuste~ 
' . . 

'"". to a common.time basis for ·evaluating future w_ater resobrce projects and 

program;;. Pr~or to Ma~ch 7, 1974,.the disco,nt rat~ establi~hedi>y th~~ 
~rii:iciples and Standards was 6-7/8 percent. This was based on the average 

• • f -

cQst of F£.C1
0

eral_ borrowii;ig as established by the Secre_tary of 'fthe Treasury. 

tfowever; Congress, i.n Sect4,on 80 of the· Water Resources Development Act of 
.. J . ' 

· 1974, reestablished the ,diScount rate formula based on tpe Council's 

December 24, 1968,' di~count rate rule (-5-5/8 percent) . 
·•. 

I 

· In addition, Congress requested the. President to makEf a full investigation 

and stud~· of t.he PrincipJ..e~ ~cl Standards;' inCluding .such .i terns as the. dis- . 

count rate, a .Four-:Objective system instead of· the cu"F,ent two, and Fedepil 

·cQst ~haring. With, the e~cf:_11tion _of the discount
0
rate and i

0

ts application,· 

t'h~ ·Principles and Standar~ .as published ·remain in effec~ .. 

/· 

The key w~(d, i~ ·~mplemen~ing th~· Prii;iciples \~d Standa.rds is· "flexil:H Ii fy." 

Each Federal agencx has a number, of plans~··n"early completed.--.,whi.ch-r.epr9sent . 
' ' . ,. 

hundreds of thousands of man-hours ·of e.ffort, and millions ot' dollars of 

,, p 1 ann i'hg fund_s. _./ 

• Rigid initial application of the Principles and Stand~rds with no tran

sition peri()d would drast'i~ally "incr~ase the. costs. of these projects, cause , - . . . . . 

·,great· 'aelay, and s~bstantially negate· the benefit~ which would accrue from 

timely approval. To overcome this dif_ficulty, the Counail has developed a 

procedure for retroactive application;. ---~- -------~ 

lo -\ 
In ·the meantihie, each agency is preparing and sul:imi tting to the Council 

its implementing procedures for consistenc.y wi-th the Principles and Standard.s. 

'The· Counci 1 recently completed its review o~ · Ag~icult~re 's pro·c~du~es and . . . . . 

will review other agency procedures as developed. We anticiRate momentary 

receipt of procedures from the Departments of Interior and Army: ' 'r 

1·') 

In turn, the Council is preparing certain Procedures, such as .Procedures 
. ·a:i. , • ., . 

for appl_ying the .Principles and Standards to ba~in planning to assure cJ;m-

s i_stency and interagency coope,ration, andvto assist on such technical . "' " 

-9-
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application, evaluation of the social.well-being and regional . " 
accounts arid cost ~!location. \ 

Emerging Policies 

' These Principle.s and Standards .have significant policy overtoJll'es that 
- . l~ .. . 

have resul te'd,from -conscious decisiQn making. They are th,e v;.ehi~.l(e .or lay 

• the basis f~~"'_enierging wa~er. poli.cy cons,J.d{r'°~iWts. . , . _ 
\. 

Several s.uch }ssues ar~ enu~erated belo!'1'· · .These ·will ,be elaborated J.Jpon 

more ,fully ~uring the "Windup"'.sessibn of° tte~.last day . .f. . • 

·1. Plannipg Obj~ctives. The present_process calls for two co-equal 

objectives--eco~omic dev~lopment and environmental quality and 

·the 6evelopment of alternativ.e plans ~hich will give voice. to 

divergent concerns among a wi~. e variety ,of pybHc desires·. · · 
·.::i· . • . f 

Congre~sin Section· 80of.the·1974 Water ResQurces Development 

Ac;t raises the que"stion of. adding ·two additional pJannirtg obl_ec

_, tives for Regional Development and Social Well-Being .. · 

2. Cost Sharing .. ~any i~dividuals believe that cost' sharing.l..;..the 

3.° 

4. 

s. 

6. 

method of financing wateT projects, is the key water policy. issue. 
~ . \ ·. 

What should be the level of cost sha_ring byr.· H ject beneficiaries 

(direct and il'ldirect) and that of the_ Feder l, State and .local 

units of gov~rnmentJ 

Discount Rate. This continues· to be a most controversial· issue 

with those supporting development pushing for ~ lower rate whereas

c~nser_vation groups <t_nd others 10p~osing develop.men~ strive for a 
. . I . . . 

higher rate.. ,· . . '· • .; ' 
. . . . - ~ 

Int~gration of water water quantity an! lan~. planning. 

however, ihe process 

not been de~loped . 
• 

Coordin"ation of' Level C plann· g recognizing: priprities of nee<l 

ancf relat
0

i~nship to completed .comprehensive plans. 

In~entqrying and qµantification ~f re~erved, appropriate and other 

Federal water rights. This matter rarticularly sens:ltive in the 

Western States because' of large blocks of Federal lands and 

existing State water laws on app,ropriative· rights. 

7. ·institutions. Ar~ present i~sti\uiions ~tall levels of gove~n
ment so organized to. efficiently administer national resource 
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I 

programs? .. /:fow successful have been\ ~uch in-teragency mechanisms 

as' WRC and RBC's? D~ we nee~ a~~ aut'horitptive organi:a,ti'on 

such as the proposed Federal Department of ·Errrgo/· and Natural . . . -, .. 
Resources? 

..... 

f 

The iss-ues I 'have listed above are Just· a ~ew_ of the many. nagging water~ 

pQlicy issues facing our Nation .. G~neral)y s".f>eaking, our Nation's water , ' 

policy h.as ·evolved--much of it on a hit; or mis.s basis as a need ?ran issue 
' which ·hts su.rfaced. Congress in requesting the o~eryear presidential . 

SectioT\ 80 ·study is --stating that the time has c'ome for a comprchensi vt 
' . . ". •' 

ove,rview to b~. made of)>ur .water policy. .The interface and intcract'ions of 

. "' many policy issues must be ~oncurr~ntly' analyzed'.• ~ controversy· of, the 

• 

,, 

.. 

i" • 
discount rate is a good example of fook'ing at and isolating just on~i-.sw.-. 

.. \ " •. . . . . ~ .:~·'. ~. . . . 

ft.The Principles' and Standards do have s'trong policy i mplcmcn(at ions . 

They afford·~ 'vehicle<to: .,Cl) assist in allocation of .scarce rcsouTci.·s; 

(2) dispiay trade-offs in fornl' of alternative plans for i::mph;ls~ziry_~ twl> 
. - ' 

objectives; (3) recognize tllat both qwant°ifi<Jhle ·and no~quant i fiab le 

benefits and costs need to bie.~onsidered; (4} demand pubi,ic Nrt1cipat-io11; 

(5) requ~re interdisdpl inary inputs;~ and (6r afford ~r.catc: fc·t ai 1' in the-

evaluatl.on and formulation- process .. .. I 

" 

1 r. \ .• 

.. ,, 

. -
·-~ 

r 
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, . ~L~NING PROCESS AND .ITS INSTITUTIONAL SETTING , 

r• 

· ·• Garv D. Cobb 
.. .. 

·~ss.istanf Council·. . ,) 

. 
I 

Director, u·. S. Water i.:tesources 
_ Washington,.·-0·.c. 

. ' 
.. .\I 

o \ This' paper. will furt~".- ;.,.plify. ih; ~i~g pro.CesS and .ih'e insqtutiO.i:.1 

se,ting address.ed in' f?ire.ct9r Fairchild's paper ·on "Overv'i'ew of Princ~ples arid 

· St~dards". · .After reading both. papers. hopeful,ly 'th; r~sul t for eve~yone wil 1 

. be a\better understandi·ng of whatts involved in the imp1·ementation of the 

•. : __ Princ\p.le~· ~cd. Stand~;-ds". J- . · . · ~ . . · . 
(t· Jla$ Q.een stated that· the Pri~ciples and Standa~ds h<!ve !JO structu.re;' 
) - .. -..... ,,_.," . . . . . . 

that th~ planning,,process is fuzzy. fluid, or indeterminate, representing a.· 
. . . r • • 

wide ban'd of potential tradeoffs. and; that t-hete. is no f"orm;·· structure .. or 
\_ \. - . • ' ' I. 

discipline in the planning process., Let us•start with, in a sense, the .. . . ' ~ . 

o~pos~ view, and see .how we.~l a c~ can -~e devel~pe~,.· i.ndicati~i the 

·~Standard~ and·Principle-s do .hav.e_~of!n1..~-f,ruct~re, anti· d~:9~.~line even though"'-

the. P&S deals with many incommensurabl.e .values. ·· 
. .. ,~ 

'. Revi~w.of Obj~ctives ,,. 

. . . ~ .. ;I'.' , ' 

First, the objectives shou'l<;l be revhewed .. -A.~.ey aspect of .the· Pr.ineip1bs ' 

Standards in terms of provid.ing. form, stJuct.u~e ~nd di~cipline .is '.in, th~ 
. ... and ,. 

i:t is not intenqed to cover this in . ' c&nceptual defihition of the objectives. 

great detail. as other papers ~il\?e devoted t(J. di'scus.sions of each ob-jective.' 

But please note that th~ p1anJ'!ing o~ectives ar..e explic.itly' and uniquely d'efined, 

.I: .. thus provid.e the. basic foundation for th~ p~:·nn'ing process.' 

NED Objective 

The National EcoQ<>mic Development (NED) objective· is defined as follows: 
.· . 

"To enha~ce NED by increasing the value of the, Na ti on' s ou.tput of goods and 

. ) 

:;crv-ices and improving '1.ational e.conomic e.ffici~ncy''. C}'~g~ 6. P&S). Cpmporients 

uf the NErr objective which are to be considered in di~"'planning proclss include wat~r 
-t1pply. flood.control, power. transportation, recreation, commercial fishing. 

,·,xternal e~onomie:;, and other· outputs i~c.luding the use of otherwise unemployed. 

·qr underemployed labo·~ reso1.1rces i"n the cqnstruction or installation of the ' -,- ., 
plan. Accordingly, it can be seen tha,t' this objective ·is uniquely and explicitlf 

defined. 
. ' 

( 

.. t> 
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Cl. 'v 
The EQ Objective 

• . I 
Similarly, the Environmental ~al.it}' (EQ) objective is defined as fol low~:: 

"To ~nhance t,he. qu.al i ty of th~ environment by the manag~~nt, \o'ns~rva~ ion, 

preservation,, cread~n or ~estoration or ,.improveme·nt of the quality. of certain · 

natural ~nd . .'.cul tural reso~rces and ecological systemt" (Page 6 · P&S). Compol\ents ;. 

of this objective inwfude a) .open anq green space; .wild -an<J. scenic rivers, lake-s, 

beaches,' shore~; mount~
0

ins and. wilderness areas, estuaries, and' odler areas of . ~ . 

. natural (beauty; b). archeologital, h·istorical, biol"ogic.al and geological· r~sources · 
. ' I 

and ;elected ecologic~! systems; c) the quality of water. land and air r~sources· 
' . - . 

. and finally, :d) a comp~nent _.which. i~ .nQt qu~t~ :h.:__ sfme. as_ the other .components, 

is that component ~eal1Fg w1~h th~ ir~evers1b1l1t~of comm1tmen~ :hat we ma~~ 

in deci~ions, in terms of· future uses of resources. Note that this objective 
J 

deals basically with the natural environment as; say, opposed "to or as distinct 

·from, the human environmen;t, whicht~e environmental.quality objective encompasses 
. I. 

as defined in th.e National Environmental Pol icy Act of 1969 (NEPA) . Thus, the 

{ ctefinition in Principles and Standards of envi:fonrental qua.Ii ty is solJ\ewhat 

different than th~.t provided in. the_ -~~tio~al En~i\:nmAa1 Pol i~y Act of i969 'I-'. • 

with the social and. cultural ·aspects ·of the human envirenrnent being addressed 

in t.he regional development and socj.al well-beihg account~. Thus, the environ-
. , I 

mental quality objectiv.e ii also uniquely and explicitly .defined albeit semewhat 
• . . I • \ t . 

differently than in NEPA. · 

Incommensurable Values 

When the planning process a~resses incoll1IllensC1rable values--that .is, -one 

_objec~iv·e .is. ~eing consi~ered ~n~rms of monetary evaluation, or market. 

/ evaluation--and "another objective. is being considered in. other -appr_opri'ate 

quantitative units or q~alitati~e ~erms, it is po'ssible ,conteptually .for th.e 
. . ' 

'. 

; 

( obj_ective refl~cting mo~etary values to for11.1ulate P..lans or formulate· contributions 

toward' that objecti-v~. usinb'tOptimizing techniqµes which involve mathemati~-~l - . 

optimization. Similirrly, if we had common value unit~ \ind fl system of weig)1ts, · 

it w~uld be p~ssible to.bridg~ the\ap or .. make C:~lll!11ensurable, 'if you will, the 
. .· 

-.. two objectives, and in effect ~rge them into a single o.l>j,ective functio~ and 

apply ma~hem~tical optimiz~tion .techniques. We would dea-1 ~h €;rginal benefits 

and .costs, a concept tha_t.' s b.asic to planners. But, inasmuch as we don't have 

a common set of v'alue units·or a(system or set of relative priorities, .11or ~r~ 

we likely to have such a set of tr'iori tie~. any- time in, the near ~uture. then 

we add~ess quantifica~ion of •these objectives where possible·, in quantit-ativc 

uni ts or qua Ii tative terms appropriate to the obj~ctive as• defined. . Inasmuch as 

" we don't have c~mmon •alue units nor a system of reJ.ative prices or.weights,_ we_ 

have to deal with these incommensurable values in other ways in the plaQning process. 

-13-
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Transformation Function 

Conceptua,~~y, we can characterize the transform!ltion funct.ion i'.n terms· o; 

net contributions to the two objectives. Net contributions ~o the na~ional 

economic development objective would i.'ncluJe, of course~ ·n~ NED.ben~fits to 

\ • water supply, flood control, power, ~ransportation, recreat~on, et;c.- Net 

contributions to the NED ohjective is .for the'most'part straightforward 

because first. of a.H; most people would agree ~ith respect to their prefer- · • . 

. ences or values ~-ttey ;apply ~o contrlb~~iofts to the nat(on~l ec.onomic developmen·~ . 
• _,. I \ •. 

objective. Not all .would,. however; for· example, some' o_pponent.s to unrestraine<i 

populat+on growth right now would say that' in and of itself, increasing the · ,4':,... :~ 
rk that increase 

, 
value of national output may not be in the .interest of society.· 

. ·.! . ~ . • • ·.. \ .. 
. • in the total value119-national Ol,ltput, .GNP, is the resu;lt simply of increase in 

' 
.. 

·.; po_pt;tlation, with say decre,asing ~~""tput per pers~·it '!~~ld h~.oppo'se~. If the 

increase accrues •as a result _of increasing productiv~ty per person, then it . 

would not be opposed. Thus, even national ·economi~ development ;now is not asJ .. 
. . 

commonly ap agreed. upon.. objective as ""'e had thought heretofore. 
. . . ;~ ' 

~oncept of Net~EQ Benefits and. Adverse ~ffects 

· ·. In case of the envii;orimen~~~ quality objective, the conc.ept of net 

1co.nt~butions oi: net EQ bene·fits·~~ much less ·s~raightforward'.- First of all, 

many 'pe~ple wU·l "'n~t agree ·as to ~at is a bene~icial or ·v~rse effect toward 

the erht.j.ronmental ·qua.lity objective. Furthe.r, we find that.there are tradeoffs 
~. \ . ~:, . . 

within the ol>jec.~ive involving ~ncommensurable values; that is, certain el'l'Vi.~-

mentaJ. contributions resulting from an environmental plan would be considered 
. ' . ~ . . . 

td ·be beneficial by most, whiie there ~ay be certain oth~r environment~! effects 
' t . . • I~ ~ 

·resulting.from the same p!an which would be,cons\der~d to be 1 ~dverse; and later 
·,. 

on L' ll illustrat"e an example of how this 'might be the ca~e. So I want to 
" ' cmP'nasize that the concept of net contributions to~e ·environmental quality 

objective while correct conceptually, represents a 'maj,or problem. for pl~rinep 

to'~ake operation~! ig- the planning process. 1 Let's a~~ume, however, that it 
- . ' .. .. . . r • .. 

will be possible through appropriate public jnvolvement in. the planning process . ~ ' 
to :identify a· c~llective sense of priorities and preferences with rt<spe to 

the enviro.nmental quaJity objective _and thus we are able to d·erive . . ··:) . 
subjective 

\oiay a sens.e of the level of net contribution to the EQ objective. 
. • I 

.· 
~ 'I~ the ~o:tiory of the. ~ransform_ation f~ctio

1

n {FigtJre 1) .·asce~din~ upward 

;jnd to the right, alternative plans refl~ct1ng complementary contr1but1ons . - - .... . . 
toward the obje~Uives are r~presented by the cross-hatched parts.of the 

curve on which Xa and le are points. These alternative .pla,ns· are really 

irrelevant to the decisionmaking process, ~ecause,they ~epresent compl~mentary 
""" . . \ 

.. 
26 
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' --- ·--· ·. -c(iritribution-s to the two objectives, and· therefore they .do not 'enter into 
,J - - • 

the decision-making" proce)Js about· tradeoffs ~ Thi~· could be. a case where 

an enviroMlentally oriented component is be~ng. incorporated 'into. an NED 

· emph~ized pl~~ y·i~lding net positiv~ incidental NED benefits, and in th~ 
• I . I l ., ~ . 

.-··case o'~'an., .. EQ·empha~ized plan.·where a eomplementary NED.0utpu~ such as urban 

··· > .~ater. s~pply_ is included and there is n~ major environmental o?jections'.' One· 

alternative plan required ~nder.the Principles and Standards is that which 

·optim.izes the ne~ contributions to 'national ec<;?nomic development. That plan 

i; represented by t·he Xb, on top .of the curve. Note that the transformation 

· cu~~e or trans£:oriiia ti on funcil~n b;reaks at this point a'nd ~arts-:oving · · *"' 
, ·dowm11ard and to the ~ight. , _This_ means we' r~ gJting.- tl'.adeoffs, then, .bet wee~ 
·the. two objectives. The empha:_sized EQ plan could be characterized g:aphic-ally 

in this~ case, star.ting from the low point on the curve, by Xd where the 
. . I 

.curve breaks, and starts moving upward and to ._the left.. At tha't point all ._, 
• t . • ' .. 

~ompleJnentary NED conti:ibutions· haye been. accounted for. .We're now at a 

· point where we .. have a major."publi,c expression of conflict aris~ng between_. 
. ": , . 

·the obje~tives, and ar,~ __ _!!~W in t!!~-~E~e~-~-~l cons~dering tradeoffs. The 

Principles find Standardslprovide the other alternative plan.s be formu1'ated 
:- . ' ' 

so as not. to overlopk a best overall pl~n. Such alternative plans, such 

as. Xw ~.may take into ac,count. and reflect significant physical,. technological~ . 

lega{ or public policy &Onstr.aints, as Well as' refiecting significant· .. . 
trad~offs between ~he -national economic developl!lent and the. env~ronme.nta~ . . 
quality objective. 
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. 
' Any alternative p~an, Xy; that would fall under this transforma~ion func~ion 

is also irr.elevant. Such"'an alternative. plan is not t;he most effective or 
,. . ' \ 

e'ffi'.cient ·technologically o"'r phys_ically, in ach.ieving the objectives and as . . 
the plan11ing process is :iterated the· boundary of that transformation function 

i~ move~.(out a.s fat as p~ssible, rd;lecting the .fact that there's a better, 

more effc~e alternative for that level of 'tradeoff. 
. ~ \ 

. The /fanning .Pro,cess 

The pianning process is an itefative process; it starts with specificatipn 

of the components of t.he obje_cti~.es 1relevan.t to the planning 'setting. In . 
. . 

specifying 'these ·cqmponents, then, we .address the objectives as defined.' At 

this point--! will discuss exceptio~s later--we are concerned about planning 
I • . 

for c.ompon~n~ needs whic~ fit under ,the defini t~ of th'e two p·i"anning ob.jectives 

and thus those comp~n:ents mentioned earlier are reviewed in identifying the~) 
ou\eut, ec,onomic and environmental, that is to b~ 'soughl i~ ma'haging, the i:iatural 

. , resources. How. d~ w~ know w~at .t~e .f_omponent need~ are? pow clo. we ·'kifow what· . . 

. . . . . . the compoitent needs are for environmental qua!i.ty?. Because it, is a subjOc.\ive r· 
~-......... ·--......---constaerii'tTou;·-rf'rsaosOlu"teTy essefftm-mal:~~JUWe~1"e",rnwrtvelitMf'r"tn'~-~·····~" 

·.,,,--· 

ill 

.... 

. ' 

... 

I • 

com;ideration of this obfective ~~rti~ularly,· although it is required also for· . 
. ·"'· " . . ~ .... 

' th~ NED objective. ~arly in the.planning process~ broad and fairly 

intensivt public "i~volvemen:t i:; essential.· o.1herwi's:,·we
0

~d not ~no~_whether 
there's any existing preference .~r yalue att3hed t.o any ~ot~ial · envfronmelt~l: 

• ' t.;~ • 

'· condition, either as an _induc~d. adver'se effect of the plan or as .. a p-entia_l 
.'! •.. ./J ,· 

contributfon. 

' 
• .. • I •. 

. . 
T_lle next step in the planning process then deals with ·~valuating resource -capa.bili ties ·and expected cpndi tions without any plan .. This .is the traditional . . 

projected "without". situatfon or condition in planning as opposed to the before 

and after s-ituation o:t C:ondition: t ·' •• 
T I 

. The wi t~t condition -~once~tu~lly, could. be a sepai,-'at_e al ternati Ve• plan, 
. . . 

but in the Standards, .it iJ not because it .would. inyol ve . one more step whcp yo.u_ 

compare 'alternativ~ plans. If the without condition is ·a sepa-rate hternat.iv~~ 
• I . .· ' •' 

•. then in comparing two "other "alternative 'p'lan·~. each has,"to be related to a 
. ,,. . . . ' ·... . 

. • .: ·: ~o.mmon~.base to i,i;le~tify the. tradeoff __ ancl thus r~sul t.s Jn·:.,~o.t~er step .in.t;p _tl.li. .· 
. .... • . • t» . • . ·": • .. ' . . . . • ' "' '" •. . . 0. • . . . 

, _:compaii$On· ,of" a'l tefnative''~plans~ . In this·• step of the planning ;pro~ess, as we.fl 
.• • • J .• . : .. "" .. ~- '9 " • ... • 

'as in_· t·~e 'spe~~fitatjon ·of comP<>nen'tS', projecti.ons.and how\ they'r~o 'be" u~ed -
in the planning proc!~ss is .crucial~ Two papers haV,e b~~n prepared dea1ing ~ 
wi'th. economic and environme;'ntai. projections. 

·-) . 1 

..:1.1-
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•' 
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'rhe thitd step provideS for formulation of alternative ~lans and~ ere, 

we can relate· this back to .. the transformatibn function; we' re,. br~i~g t:::::lfy . 
0 ' 

the tran¥ormation functi-d'Ji.and that's.the. reason we formulate thesl' aiternative 

plans with varied mixes of outputs to t'he 'two objectives •. really without ~t 'this 
. " , . 

- .. b. ·po in~ any p~econcei v~d feel for preferences or· pr~ori ties on t~e tra·~eoff.. In 

other words, at th~s p~int in the planning process, the mix is deliberately . . . . ~ 

gh there may be a feeling intuitively ~hat such a plan ~ould. 

, ppoq be~ause $of the d~gre.e of emphasis M one or t~e other 

~aried,. even t 

have very little 

can be initiated' of the objectives •• fter·public review, a ·scr~ening 1 process 
in . 1;he · trans.formation•function ~o· ~nose plans, I think we 

are significantly different ~o that they show. say in the Standards'· 

. ,.. significant tra:deoffs. · he alternatives should not be so clo~e that they're 

s~ades of One another; ·on the other h~nd, alternatives s~ould be enough different 

~o that they can lead.to.a meaningful decision. The number of 4lterriative•plans to 
'. . . . 

be formu.lated is not specified. o·ther than in a sense of minillLlin in the •Standards., " ' ' ' " 
and the minimum would be two; one optitnizing NED Cllbjective and one emphasizing· . 

• · . EQ oojective .. Th,e 00mber1t>eyo:~ t~t i:.:~dgme:~ on -~n~-~rt ~~-:_the~~~~;:~>: .. _· ___ >;~;..:: 
....., ... ,,.......,. .. ~'{j"~·-pIDmtngpl'~S-s:~~n.,..!i JU'dgment'" couprea w~I wli'iIICr s.ay-;tneir xeact19n ·· .... , 

'·' 

to the public involvement.and how.relevant·or how concex:ned or w~at<preferences. 

~ • o~ yalues are being ''identified in the planning proc~s to this ·point. . . ' 

' • " ., • • • • ~ :> 

Let me just. note that the other steps are: compAre the.alternative p],.ans, 

rev.few. reconsider: iterate. and then th~f.foal .step would be .se~ection of·"a · 

re~ommended p!an, but we 1 il. come .lfack to this (Fig1,1re 2f.· · I'd like to now turn · 

.·tb a discussion of how.one might·go.about findiri~.an op~imized ~ED R~an .. 

. Optimized NED Plan 
u ' .. 

·' ... '(.· "\ 

Inasmuch- as the pl~~nning process. ~\an .itera.tive pr9c~ss.., the ~dentification-- · 

the fi.nd · i.den?if,icatibn, .o·~ these al terna.t.i've. plans--that· is, ,~.he. pla!!,. th~t' s 
·~ ' . .. 

identified as ·the optimized NED plan, or .the plan that's identified. as th~ · 

•::"·:.. ;.~hl;'ized, EQ pian, may .come a.t the las.t iteration.' The. process is, im.itated with 

a review of ·'the NED components, and their relative. eff;i.ciencies and what may be . ... . •' . . . . .. •. . : . . . . . 
done in 'resource management, to achieve 'component nee.ds of the NED objective-. 

.'.) . . 
., .As the iterative process goes 'on, each alternative plan is perfected including· 

dwse that optimize and eJ11Phasize NED. and EQ •.. 
.. :.;' ·1 I "• i· 1

" • 

, ·.\ .... ,, ? b~ !_ 
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M . 1 1 . I ( ·1i d . l' f .. h fi 1 . f h N1:0 argina ana y~is, is app e in· sea ing o t e· na increment o t e ·I! 

In 'this exam~te, •a plan wi'th 100 ben~fits .plan. over 50 costs with net benefits .. 
of 50 has' been formul.ated. The next increment has benefits of 10 costs of 8 . . . , 

_As it's a favora,ble' incremenf, i't::would be added. 

marginal benefits. are equall~d by marginal costs. 

t!1is, howeve_r, b.ecause internal to "the_plan there 

In theJ-final ~ncremen\. 
If' s ··~ot ·quite as simple· as 

should be equal marginal . ' 

"\_..· r~turns,. the ·same inaTgind returns: for each c~mponent, or each output, _so that 

we've g~t !1ot only. optini.izatio.n. of the entire plan, bu~ optimAation among 

components (Figure 3), 

Emphasized EQ Plan 

•, 

r 
~n·)he case of ·the ·EQ objective, the marginal concept is based on presumed 

~riorihes 'and preferences of~aff,ected groups,· recognizing that· not all may agree 

on whether certain effects are beneficial ·and adverse. This objective:is a real .. 
cha:,llenge iR terms o'f any ·kind of optimizing concept because you' re dealing 

with subjective values. subjective.values which various people will not agree 

on. H~wever. in the .planning process, deal hlg· with a broader cross .se~tion of 

the public invol;ved or af~ected s})ouldrindicate. some sen~e of where there's 

more consensus than elsewhere and margi'na_l analysis J the concept of m:r}inal 

ancllysis oi ofJthe marginal in(;rement wQuld apply_equally .in.con~~t to this 

.. 

' 

·. 

objective-(Figure.4). \ • 

) M~ecf ·NED-EQ Plan . ' . ' 

In the case of the mixed NED-EQ pla'h, th.e Stand~rds provide that the 
. '" 

contributions to both obj e~tive.s should exceed,. incrementally the. adverse·· 

· effects on both obj~ctrves.· ·Now, since.we':\.e de~ling with·incomme~rat 
~-

: the ·point, if <ft some scale. of a two-objec~ive plan, we· pave 100 90 with 

v;lues, tbis·me~s that this ·is also. a ~ubj:ective)dete'rm,ination. To .. 

net of 10 in. the ~D acco_un\ and for. th~t -~~me scale of d~vel~pmen~ we ·hav~ 
IO+.:s over 5-.'s. i~·Jhe t::Q .. ~~count. we might~ we~ wou~d ad~ _an increment which 

. would .. haye_a_n effec·t.o~\NED t,o add 10'\o beneflr~s ai:i~ 2·0 topcosts to achieve- ····· .... 

~n effect.on EQ to add(5+'s to benefits and 2-'s to costs. Similarly,' for the . . .. ' ' ~ 

next increnierlt based . .on '"the _public 'input· and p~blic preferences, fl._high'er . .· ~ , . 
. _(· livel. of t_r~d~off ina~gi~~-lly .may be ·accepted that ·the p~b-li~ 'w~~!A conside~ 

,as b.eing a. preferrec;l set of tradeoffs,. so that here again .you might be . · 

.1 . \; ·c~nsideJ·ing~_~an · adcii tfon'..;of.'.f O .o{.ben"e~i·t.s~ ~30 of cost. to achieve .5 ·more ~p{us 's 
.0~9·~ 1, •• .• • •• ~ .( ... ~ •.•• t .. :;:..~. ·.,•' 

. - : .. to EQ~b~nefi.ts, 1 more~us .to E~ ·c~~ts.1 (Fi~~e 5). r ~ 
.. , .• - .. ·;. ·.3;l'. . . . . 
. o . .., ' ~' i . . J 
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a matter of .public-prefere~ces, 
. ,o.l. {1· 0 

the s.Iope 'Of the transformation,, . . . . . . 

r~ ... ma~giq~t inc"rement:' o.:f tr~deoff would be 
. ~ ;' '. 

.• and t_e·chrlfcai1y;;· then, this would relate back to 

ft.Uiction ·or:curve. At any P..oint on tha~ slope,· there is· a, ma.thematl.cal tradeoff 
.• ,,. ....... ,·· () . . ;fl&.. . ._ .. . • ,, . ' . ... • 

. :.: _. · ·~hat is invol ve.Q .. .; · so that .ti}~s +marginal increment then can be related b~ck· to 
.' ....-,, '• .· • , :: •' _• I . • .. • '· :· #' •,' t • • ,' • 

• .. :" '·~: ~he', ... ~lope on any t;r;a~sfo~at'~on. function, in a mathema·tl.cal s~;ns~;· •. .. ... 
~ 

'· · .. 

· .•. J 
. ~ 

.. ·, •. o: ... 
,; :coniR~z:ison of. Al terna ti ve. "Pl:ans 

The'··'sele¢tion- of a.: reFomme~ded plan, ont·e the ai terii"atives are f.orntula.ted, 

is. based on.c6~p~risqb:·pf .alternativ,e.plans. lllustrated·.ire jwo e~amples.of. 
' • .~•" • ··~··' ;' •· • '• . • ... . •.,• I.' ., ,:; 

alt;ernati~e,:p.l'ans; o~'e i_s an alte:native power·p1anj .. ~e'other.in,th~~- example 
. . • .f .' . l ..... , .• 

is assume~L~o be a select_ed ·plan 'tp be. r~commended to .'a higher level in the 
.. , 

Not·e· th4t the 
. ' . . . . ' 

.. deci~ion-maki.ng process, and is a wild and scenic river p~an. 
' . ~ 

~ power plan. has net benefits of·$ 20 ·in the NED. a.ccount ~ The -wild and' ·scenic . . . 
riv.er .plan has net negative benefits of $20 in~the. NED ~ccount. The w.ild and 

. . ~- .. "' 
scen·ic river -does generate NED outputs in the form of us'e_z;. recreation days. 

. ' 
It may alSo h~ve a ne·i NED benefit for water supP,:ly. We see that ,there has 

:: • . . : " •. " .· • • .. ;' ,t! . .' 
been ,a t~ade<;>ff: of net NED be~efits foregone;i~e~ween "the. two alternative 

plans ·t·n'NE't> .ac·c.ount of, -40. ';F~rther, note .that .. t.~e~e is an evalu~tion of· 
. . ~ . 

... 
' ·.:".--~·. 1"·.;, . 

each of ·the alternatives on e·a.ch of the, accounts. · . · 
; ' . . ~ .. ~ I• 

.. ·.,. 

In·the,:Principles ,and Standards, the four (4)-~ccounts have.been-explicit·.'" 

and u~iquely defined, ·-and thus by com~aring".alferna~ive plans, in-~ormati~· · .. ' · 

is provided about the trade6ffs in the same account and among the acccnmt~ :for 
I • '· 

the .~WO (2) arternative ·plans being ,compared .. fnasmuch as it was ~nviSioned 
that We WOUld be deali~g, With a series Of alternative plans I each ,Of Which Was :jJ' ... 
to be ~ompared -wit.h ~·h;; selected pl~n at. any ·1ev.el of. the deci~ib;{~~aking~ 

1 

, •• ! .• 

proc~ss, .. it was felt :lmportant ·t~ .. keep the trad~offs ~s. ~ separat~··c-~Jumn 
• ..~,.... . ~ .'- . f' ."~4 

prov.iding fc,,r a>~1ear expre,~s.ion of the ·tradeoff .. Benefidal ,artd aflver'.:;~~~ .' · ':.:·.·. 

effec'ts are sho~ in the EQ account· .fQ'i:. ·the .two ,alternatfve .p.la,n~~ ~ ',u'ote'> th~t. · .. : ."·. ~ 
.. '. . ..' . . . ' . l . . '' "". ' .. ';.... ·. 

beneficial and adverse effects are: lumped together; .and a~e no('~'~hown separat~1J~_:.~ 

as -in the NED .. account. Th,e ~~~s~rt for . this is the ·poten·t~~ ~i-arik. -of' ~droi: .. 

agreement; 11t>out whether effects are beneficia~ or advers~. · In° .effect. ea,ch~ .. · ,., 

decisibn. m~ker is going to have to -judge these effects. and li!lfi:f~, an ~sse·s~ment, . • 
. , ' -. I ,f , -- { "'· : • 

an ·.appraisal, in his mind. of what he perceiv~s the consensus vieaj>oint of the.' 

. ' affected publics or groups. to .be fo:r any effect and whet he~· it is beneficial·-. 
_l ____ ---0.~ aaverse-_(FigureO)-.----- ------ --.-----
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:~~·:·,:~: ·;, ~~t··want"ito'"point out that within the EQ a_c.counts -~here a:·e·~po~~nt\i 
~~- ,.,~;-. ·;:·; ·:· ;.~~.a~;~£e;,so that when a. decision1 ~aker th.en is making· the judgment about 

• • ' ~~e;e; al~ernati ve. p_lans, he il.i~e1ll~g: no~~ only wi th·{r'.~d,\offs betwe;~ 
... ~ ' 

... ., 

<!=C~ounts, but within accounts~.-;•'. Sl.mrlarty,;· then., ·we would',.'have· for the 
.. • ~ • • I . . •• .• •.• \ • • -~·I,. I ,. 

·regional devel~pmen~'.~ccount· allD, the so~ial :we'll-being ac~·ount a ,dis.play. 1·.;; 
• • • • . ' ,.{I, 

-.. ~f benef~cfal :and a~ver;s•e effe~ts ·~ Our~ (v.all.iation an~ comparis~t ~,f . : ··· · 

. -~lternatlve ptans prese11ts. a s~plete dis;play of.-the ·'tradeoffs involved .. 

. t'tur:ther, bo·ftt:'·sipes qf trade;ff's. are sho~ and may pe 
0

cqnsidefed from :th~· 
viewpoint -0f e,ith~~c objec~ive. This .then would ·be. the 'basis ·for -the .' 

r.econunen4~14f11 of" .a. selected ~Ian that wo~ld go f~rward in a de~is:i'on • i. 

making process for approval. 

· fp~u~ Pl~~- Fo:u(lat~~n ;ests 

• In lhe "planni~g .p~occ:ss, ~there ·ar.e ~our P.lan formµlation te~ts involved. 

.. .. 

·,;· ... r::·, , .w~i-~h _Pr.~~Jde addi~i&na1_ s~r~~ture a~~ ~i_sc~lil2i: t~. ~~e' ~~am~J.~~,_proc~:~~· .. · .. ':, !~ 
·~:.~. ,,_;. The·Jirsf!·(leals with the acceptabiliSY' of the alternative'plan .. to the_ public · 

· --~~d. c&itp~tibilit)& with. i'nstituti6nal
1 

~cms&-alrit-~;_:; This ip another area where 
,f .• I . . I ' .... . " ,. '; ......... ··'' .· . .. 

the· planners involved in the planning proce'ss are goi.ng -~o hav~. to ·.apply: : . 

: " .:iub~.timtfa! ·~udg~~nt. .~e~o.gnizirlg. that -t~l}re. a~~ ""c~~ta~n\i_~~:~1:;·u_t~~na.i:~· .. :\)t~~ · ·· 
c~nstra~n~s :'.~ha\ m~y. 11.ave ·. t~ be ·taken ;·i~~o account .i1l·1-the/p~~flning'_ Jir?ce$·;·.s: ,'. ·.·'. · 

.::. ·~)_~·· ~~~i.~m""~y. be,·•de;i:-~ti.i;· to take ·a s·ec~n~A~ok ··'at.: th~~-e :~·~ri~~rk~nt·~c t-hal ~-:econ~, 1 ~.-
. -- . . . '~ loo'k would- 'be' di'r·ectect t"o ... the feasibi n ty of lifting tho~e c~nstraints in 

~~rder to open up th.e choi1ces ~ml tradeoffs on the objectives. ~·. 

~ •The second test deals _w-i t;h the eft'"ectiveness .:of the a»termrt,ive pl~n 
• .... • . .. ' . . ~ q : 

in meeting: compqnept needs of· thj:! o_bj{ect_ives. ·vT1rd· tes·t .;requi,4es that a ~ . 

- pl~r) .. is". -ef~~c.tfve ;,:i.n ·.acc~nip·l ·~.s~:i.~Q. cohtri b~ti.9:~s.· .. f J . tll~·-,obaec:t:;~:e!:~a~_'cf;.'.i:ha(; .. ',. ": • . . ~;. .;::.·,·" .'. , ............. ·'1· . ., .. ·f..f". ,i.; .. •• •·· .•. :j;: . . '. l/j 

.. :.; ·: .. ~~:; <~~e ·-~~~' ~·~:.k·t;~ ~pot ju~.i.-~~ar~i,.t:~<>~trt~ut_io~s. _1'.u~~.r·a~he~~·~s·i!n~;·:~~t _ · · ,·'. · . ; . ; ; 
,, ~- :•:: ~., .. ~o~:.r.i.but~~n,,s~ to :th~ ~-b~ect1~e~.· :·. ' .. ~ ~ ". '.' .. -·{ ._ .:· , , ·· .• ,., >• ;· ·· ~- . 

• . .• .<_ ., , .• . .~ ' . . • ' • ; , .. • l . . ·.; ... ~ - .. _f; ~ . .• .l. ' ~ .. .... . Ir 

:. ~ ·r ~·~-.: .. : J. Th·e.~~~~:1'.:<l -~,e~.~~~?-~ wit~ the ~fri~i~~cy: ~'~,\:hl);'rran;~.in;:~~~~·~:t:.~ co~p~nent 
: : .", · n~~Us;t:·-6~ .e objec:~i~~s ~d·: a· demo~st_fatibn. tifat the.'.p·~a.~,.tepr~.syit~ ·the least.-

. cost, ans of achieving such\ component needs• The ~st requires th~t., with .. 
. ' ' . 

,··'.re·sp~ct to all alter,ati"'.~ m.~ns--structu.i-al, ~onstructural, feqeI'al, non.-

'feder~l--"t:he, plan 1s ef~it,iv:e '.·anp ~fficient' .i.n,;. . .achievir.i'g,l.'~nJ;ribu.~ions to 
. . ~·t .:.J···;.. 't .. • ~ c '.. ·- • , '.:'t ,. .. ·~:·'.·~"\.~t··'. ;./ ~ t. ~ ~ 

t-l1e· obJect~~es .. 1 ''. · • • .... • • ,.... · :~._·:~·~}· ~ .. ·',; J:f: 

=::;:::f:/+:====--:..·;;;.;;;·. f}f; fou~'th0~e~·t·· aea"fs Wl tfi tn~ °COmj)lis"t~eness. ·~f-tne· plan in aC,coun~:r;·~~· .. ~-.:;.. 
. •• • .. i. • 

for a)l. investments 'and oth-er required inpu~s or ac·tions .. ~'This t'est requires 
~ • J • • • ! .~ , . 4 t . . . . " 

"". -260 
' " 

< 
1 '. '· .. • ,. 
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that beneficial and . .adverse effects be accounted for in the same dimensi.on pr 

scope. I I~ thi~d.:'.round qene~icial ·effects are :r· sured, third-round ·adv~rse 
effects should be m~asµred, providing for a equip eteness. and consistency i'r1 .. :"".','·) . , ~.. .. . . . -

'/.~~!'.'.~val.~a~.io~1gi:,oce~s '. .. As .al tez:n~tive ·plaps ax. de~eloped- and ·~ubj ected to 

r:~~~e-~e' tests ,<t~e~;~planning pro~e~.~ ·is. iterated, (Figure· 7). · · 
. .J , • ~· -~· .'i' • , "' I ._. ·· . .' ,l . . : :: . 

1 
, ' . , ; . 't .··'· 

: . 
':'). . : Review ~rid Re·c~nsider~tion . .:_-;,.•~/fl.~:· ~ 1 .-. 

,' r' l, • C,J c ~ -• '; , ) " ;_;, 

" ~uch. iteration should. be based on review and reconsideration of. the 
~ ... "' ~· 

following_kinds of. consideratfons: " 

J ~:~:Lef~L:~l:a~!~h .. wa~ · i~adeq~:te 
"J:·.r.• . r •. . . ~ • . .. 

:; ~J ~of'i:Ji~}J-~o~~'nded plan.· · · . 
. · ., "'.! ..... gr ·,.1·: . ~ 
: ""} ' . .. .... .-.,, ·t'.' .i. • . ~ •r· 

-~· .o);: / j/: J?-:q.~:J.t:ernati~es considered result in. sign:lficant. short';a1 ls 

_<l?~~ ... • . i·n meetin~~ the. cornponent"; needs'. .•. /· ' 

Publi~ .poHcy ~~ha~ge.s. occu;rin·g_~~~ing 'the planning 
;·" . .. ... 

· · , process suggest ·cryarige in emphasis for the objectives; or 
;f -.~~~· :;-:.~ ~· • .. . . • 
'~ .'~l;' :" -~ :: " j\.ddiqonai1_ii1Jo'1"1!1c:i.ti.Pn· m~y b~· ~bt~Jned d~ing .the planning 

•.U' ~.·~, .. _. l ·. . 'r t1) )"\ "' • I;.'• ;; ,·} ' .,.,,; --t ~-· 

.,., · '.: •. •·.. ../ ·. · · · p ... oc· es·s .' "' · · ' ' .,· . ·., · ·?> • ·' • · .;;]." ,, ~ • ~.. ',i :.~· ,,,~ ,1 • • : ... 

'.~;;'+}~' :}:' (•: ~i-'}. .. ,•Q.' :·· .·_: : .. _,:'.1,•;~·,'.~ .(I . j:::©,<·:'c·. ' . , .. 
. ; .. :-.,_ ·: ·Sele&t1on of. a;a,ec9nunefided Pl'an _.. . :~:/., .· ... -.i.' ;t ... t • ·· · . 

': '·!'1- . . . ., .,. . • ·. I ~ .. fl • • • . • I • • • .. 'J. . I ' .. ~ ' .... ~ I ' • ... • 

:,''.. "_; ~· , .. ~- . ~,he Prihc}pl,~_;:,J~d.·-st~~Qf~~s l~~-~li::f~~ -;h;e.r~ .will<.b.~ .. a recommend_ed 

:{. . ; .· ... : ~ .... 

as a basis fo~ selectiori · ·i .. . 
f ' 

I • • ~· 

1 

... 

• I 

- -'. r 
. -~· 

'/ .' 

·.·· ··• rta~,.sele~~ed during· the planning P.rC:~~sS;_ -It i~ /,Qmewhat urrcletir or uncertain ~· 

. · .. :l:.1.g~no~ in t-~~s '?f each _age~cyts ·procedures o;~,hether th~t p~:n .s~le~~io_._n. ,,, ·;·-. 

proce~s is. ~.ing t~e <;>pen pi;qces~ ~OJ.' whether' it '.:5_' going to be more·;ii)~errtaliz-ed \ ~ 

in.1:0 the- ag~ncy·' s decision making process' up' until 'the agency head 11nn~unces his..... . 
. \ "" "" ' ' 

~ ·-. ::p·o_si t~onf Each' level of the decision making ptocess -wiil perce~vY •. p~iori t!_es : . -
I • ' ' ' ~ I • \ t • • ·' ,... ~ • 

"--~· :-~". -~ ~!l~~i>r~{er_ences ~f t~e af'fect,ed groups C?f-~l_l ,levels 'frc;>J~ ·..,~£f"£e~ent perspective 

t~:-··. ~~~nd~ho~J.d".be e~press.i~g-.t;o the·best 9r.h±5· ~.bility what he:perceiv-e's t~ be the."~· 
.... · , Ir :· . " . ·~\-I~ '"-. .·., 1 ... ~ ,; . . • A 

· ~ .• prio~id.es. an(prefere11t;e?·:of- tip-~ .af~ecte'4 J),tiblic1at all ley'.~ls from fiis, . .-:·\.·~~ . 

· ·. ~~- ·.p~sp~~:ti~~·~~-~~:,~he f·l~'!~~t~t~~n.,:' .the:~;i~rl:.ties or _prefere~c,s,, .~f: th~·' ~'ff'~~.ted>~ 
_ ",' ':;- '~ui;1.+c t;i_t .all' l~ef~-is .. may/be .'r~p~~·~n~:~"~r."?;Y. of the three ~avy bl~ck.~l tnes .. 

•: '_~/-;,~> .~b~.r~~~i~.om.~~~~m6f~::~e.ani~#.~y~·;;~uc:~ _percep~fqn~-- a~e ·re~'ea.led eveu ... 

'r:>._-internal.ly:,at.ea~})- lev.~1• in th~. ct:~c;-~sion..-mS:ki.ng proc~s.s~ .,~ • _-:~..,,.,_. :•;:,~:, , 
" . . . 1'" ' ' • • . • • • ~. . . 

. · Th~(and~rds ~~?vid.e thai~,· a reco~~nded plan _in~st have .:.iJ-~t· national · ., 

economic development benef~-~~~::,unless·.'t.he deficienc/)ri. ·net ltenefits- for the ' ~ ~-'·.::.!, 

~NED.ebjec~tive is. tne r~sui~'Hj~,1bi~ef,tt· s: __ ore~one·or ~~d-i.tion~l c~sts inculz:ed-.·- ~:~ ~J 
NED benefits foregone, NED cos'ts incu .ed--'to serve the env-irorimeptal objective. · 

. . • I '\. . ·" :_·. 27. - ' , • , i . .- ,. . ·• · 1 
. . ~,,.· . '~ 
•' 
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fh It's simply a··word .definl.tion iof1the t~an1sformation°(u:ction. In such cases, . 

~; .• F, a-'"pl~r .:w, :h le·ss t~~~ ~ unl~r~ b~e£ft-cost b~l~ni~~-~some.wh~~~·· etG>.ns- th.e· ·~, 
J formation_ function, the net NED benefy.s are.going ·_to become negative--less • 

t_han a unity benefi~ cost b~l.ance ma)' lfe reco~e.rided as lb~g as· the net defic l'r 

o does npt exceed the behefi ts foregone. arid- the addi tonal to st incurred· fo·r the. 

, ''ertvi rc>'rune'ntal ~bj ec. ti Ve ... A~ D~partmental Sicr~,~ary' or_ hef'. of·_ an independe.ni 

a\ency may· make an exception to the net. benefits rule as ~1ed to two 

,;::.:.!:.;;. obj~ctives if h;~_;d~·tei:\ine.s.\~a·ti.ci~<!~stanc~s uni~ue to .the plan formulation 

process ·warrants such .exception. Suc;h circ..mistances_can include cqnsidcraiion . .. . ;'. \ . ~ .' . ' 
be other ~oncerns. a~d values such a~ ,repres,~nte9 by the. regional developmen~. t. and social well-being compon~nts .. ·I :shou~~ ~lso add, however,_that :hen 

the members of the Couqcil.w~.re <;onsidering this.,_ they we.ren't thinking -that. 
"; • ,,._' ,f,.' • • ' ,I '-' • I o 

a lot of. except ions would be made. •. · · · .t · 
I 

Public lnvolveme.nt / 

. . _ ~ major .c~~: -~h~~,.;we r~~ei~r~ ~~r:if..&'·:~he P.~r;1_~F ~es.pon~~ to. 1 _t:~~ .. - _; ... ,_1_ 

,~-_:,:S:<~--;·~ propo'slt~kPrin~i~l ~~nd•'st'a-~cl!ir~:~~\.;.;ai( t'h'~ '. rleed' ·to ha_ve publ'i c· "iiwol vemen t in 

.· .. 
' . 

the planning process. The Standard~ provide that public opinions be solic,itpd 

•', .,,rly in the".plai;l~1ng ptwoces's; t'h~lp.eriodi~·eiq)~~sSior{'.;of t.he public's"-~ic~-~ , 

orally. be _e~couragea 'ion~· with ri.~~r~in~ of .. o~ .. i~_ion~-~'.' t~a~ pu~f ic:tf·~.~ ~ngT_}'£ ' :. , 
-.~.y ~.~14 .·~~~ll': ,7~.· t~~; r:~:t.~ ~.f}P·~,~~-~~~·;_· t·hat ll~·e.s ofi,_~o~un1cati~ ~e ~~enoJ ti;t; : ': 

·rece1'Ve v:iews of 'the .public; and" t~at al_I'ylans, reports, dat('a~alys 1 s. ... 

... · ... interpret~-tions and other" infotrn~tion be made available f~r Pl\bl ic: .fospect it?n ... 
. ' . :; . ., . . ........ '• .· 

. • 

0

The ~tandards are _.quite broa.d. ·~i th refil)~Ct. to, publ \c i nvol v~ment ~er,l ecti;1..: .. tht; ... · 

.· '·. ~xper i en~e · that . no~ne :' t~ch,; icj~ e ~~.r.kl' hr•. every ~as e. an~,·,, hat,·~ ex ih le a Pi" oa ch , ' ~ ·, 

;'lt,; ~~ .:::.~::::::~?::: :::g the :)>~~· <0oncep ts .•h~ ~o ! icies , ~~"":,be• u ken I; : , , . ' •:,:.. 

~ g, , . .J > . '. r- . . . • •. ~ ,. I A • 

:•· ·:~· .. r ... , · 1 · 
1
The Dire~tor.~-1.la.,s ~:ndicated .the Pri'}cipl~s· a~ ·'.St ; d~rds 'ii.~pry ~Cf."111-r· " 

levels of planning ·ari~ "..r.hat the key_-~n' ap~licati,o~ .... l.;ited to the m<fn~sr 
in" which th~- objec~i(~/are speciiW .in the_ .. t:its·t'~\n the plannin~· /· -_: 

proces~ -f~r·
1

ea·c.h lev~,~~-~'p-lal)nin{;~~ tile Pri~cip.le~ and· Standards "'ill _g-;iJc 
. . ! . . •• 

Fed1*al participa..tiori
1 

in comprehensive planning an<l 
. . I I • . . 

. Federal programs an~ tne .. Federlilly_ as~isted program 
<; ... i·:·.., , ·:,~·-·:-:\1 ....... ~~·, .... ~ 

?7''~'-!('v~c.e-. ·. ~ .. , '., .· ... ~ 
~ (. ~ ~ . ~ 

.-;~· .• • L··, ~ ~ 

/ .. /{: .. 
'.· . ,,- .· 

·<... ~.;' }". ~
( ,. /- .. . ,1· ; J «,,.. 

~-.r, : .• -/ .,.;·. 

, . 
j.: 

-29-

apply to certain direct 
..... ;,·· ..•... 

ci"ti the Soil ·c-anservat icfr; 
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., 
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·• -In rivet basin commiss or in areaS;With interager\cy COm'!Jlittees . ? ·. . 

or "'•other ~egional institution we have a mechani~m fdr inte.ragency,. inter:.. 

• l. discipl.inary, · intl'rgovernm ~ al inpu~ e· planning proces.s. . Where we 
I·. ,,., ale dealing with subjective values .i planning pro'ce~s, interagency,· 

i terdiscipliriary' intergovernmeJttal i.nput "is essential to the ·planning process. .. . ' . .. 

In i lement~tion planning (Level C) special efforts may .oe required. · We m·ay 
• • . ·A. . . 

-not be as 'well geareCi up. Tb~ 1 Principl~s and Standards have not a_cldressed this 
0

In the f1.,1ture ~e are·.likely_ .to have lead· ·agency planning with interagency • ··l 
' input and the interdisciplinary input-coming throuiti· the technical disciplines 

- ~.that are ·-available .-in all of the ag~ncf~s · :tha_t a:r.e. invol v~d at. the Federal and 
. . :· 0 • . J .• . ' . • ". , ('r. 

:State level in th~ ·planning process. In dealing with these. incommensurable 
... . .. •. . 1· . 

objectives, again it is essential that an interdisc;iplinary,plan formulation 

~ 
' 

approach·be used. ·4·.1·. ''.'; '"f . . . 

·~wic1u§'iort '" ~• ... :.1·;; .: '··'·~,1 ·:1·~~ · · ·. ~"~·;~\-,-;: · · 
• • . ~ .I ' L'"' In:~con~lusion, the· Principles and Standards pro~ide for· an open p.lail,ning 

::o:;:• 1 :::. r::p:;:~::jj~~~iK!~~~!;.::=~:::·:::;::!~;~::~·~~:~::~~~~blic . -~ 
; w'a-t\f.~'.i(l.related i.~nd resources. , . 
. . ' •' :: . '1,; \ '\ ' . '. ~. ·'-" 
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NATIONAL E~ONOMIC.DEVE!pPMENT (r0):0:5Jl!CTIVE 

~ 
Bepartment of 

RoQ&rt A. Young 
Ecc;>nomics~ Cotor11-do State Uni_versity 
Fort. Collins, Colorado · · 

. . . . : , . . . . . -. • 

··A'' 

-
•. ! .. ~ . \: ·~ '· 

• Thi~ report presen~s the. :¢cfnc~pttial basis .. underl,ying the Nationa'r Economic 

D~velopm~n~ Account in.\he P~i~ci.pie:s' Jnd 'standards. for· Pl.anning Wa te:r and 

Re-lated. ~aT,ld Resources. (Fed.era! Register j Voi. .38, No .. 1.74_, Part IH, -

Sep~emb~r 10~ 1~73J,:· It .is· intended .to 
1
docw,nent dnd s~ppiement .. the material 

. presented (»rally in. t.he Training Program at CSU.., .August 12.-23, 1974. A 
'• I ' 

related report ha~ bee~ prepared ·which dis~usses techniques o.f mea.surement 
.... r, '·"7 .•. · .1· ... _ ... • • • • '· 

· ·appropr],ate to· implementing the conc~pts review~_? here. - ., f: 

National Econ9mic .·oeyelopment an~:· the Ro1'~ of .Water Res?urc~s fovest~ent 
·:;;. . '( . :;~,·-- ~"" . ,-:, " 4"' ~-;;. . ~~ .; - .,, 

. ~ "i· ~.: ... 'fi,. . ., }'f Economic growth ha~ long bee~efplicit objecti\<e ~£.U.S. economii:'' 

; ·, ;, ,. · ~:~oy: ~~G:;:j::y s.:: .. ~:::;~;:t:~. •::::;~:·:~::· ~~:::::: '::~::~: :; ·' ·~ ·· .. · . -~ 

.;·<·.'1:.ma r·~abl.,,g~ods '.and ~.ervices necessarily incre s·e t~e natio!.1 rs wel~f~re: . 

nde~ expa.nsion of tradi,ti~Jla.l benef~t~;eo t analysis to incorpQrate 
.. .·· . • • ·' • , ' .• '.i It. '. J.. ... 

mul Hp le obj ecti.:t'eS', as evide1ic~~d. ··by t:he. Prfnci' es .. ;ind Sta~dards· u~.~; 
• • '"t. . . ~·· • . . .... · • ' .. ;,,_"/'. . . ·. i'· .t ., • . , p-..· ' -· ~ ' •• ' 

dis.cussio11 here, 1.iS!·~ev,tcl~pce of ifignif'l.Cant dis ntent over the dominance 
• "l I I ~ 

of·· econo~ic growth as the· prime objective of public wate.r development policy. 
· 1' · · • , lr.

1 

.;\•,,, " • • • • • 

Nevertheless', the development. go~l remains :an important 'one, and wiJ-1 conti.nue 

·. ·~-to pl~~.y an i!npo~tf!-n~ ·r()le in national ~ate; pla~ning. - : • ; .. 
-: ·' ·\ i ·, ''> . 

.... ,. 

. , _.., .. :. ;tater resource i~st~ents, via the various. traditional ~eans which" fo".lusJe 

. , ... i~rf,ation~ flo~d co~tro.l; navig.ation,,:~ecre~tion_~·;;'. ~~~-~pt>~er, etc., · con
1

t~i~ut~· :-1 
to increased'·na,tional e€onomic product in at least t'(Jc/,t~lE!-'ys. First,:_sucp t"nv.est~ ·• 

ments 'allow a. ~iven Ii~t :.o-f·'.~oods\a'nd services to be prod~ed with fe,,.,er resources' . 
. ..... .... 

th!;?reby freeing .'some i:e~our~es .t.o produce other valued otitputs.c- Alternatively;, 
•• ,, •7 (' • • 

, . wa~er resourc~1. inves~ents may increase the goods and services produced from a . 
~.<~ :.,,.:'~·~gi~~·n·:~~~- .. ~:f.<resources. · In eifhez; case, carefully plannec!- inVestinents in water 

y~:. ;>~· .. »;.· .: . ,_• ... ~:::/:}~?::J;~?.it ....... ;},le ''.· 

., • ·· " - : ,.,'\ A . ·-· · 4 9 •· '~ ... ;: :z;;; .. r~:~:·'.@:;~'. , , · 
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.. 
r.esources can increase proquctivity ~f la~ (as well .as l~bor and. capitalf an~. 

thereby contribute to the objective of #'>wth in the national economy. For 

· ex&J!JPle, irrigation water. can vastly imprQve the ~~tift,lt of land res(trc·es under 

arid conditions, while navigation works. can providerthe_bas.is for. less expensive 

transportation ser.vices, i'ncreasing the economic ·productivity of -water flows. · · 
. . • I . 

. Furthe.r~ such a~tivities are properly performed by the p~bli.c sector, since . .. . .. 
pr~.v~t~ capital ~ not be a~~pable .which w~ll inv~~.F- on. a sufficiently large 

sca'I'e or. for· an ·appropriately ~lo~g planning Horizon, or becau~e public 
. "-·· ·. ") 

interest will not'lik'ely be' served by a private 'iiionogo1y in control of these .. 
outputs. . . 

1 I 

' . 
Measures.of·Nationa1 Economic Growth 

. . 
The most familiar measure· of econ9mic utput, al be~ t a some.what ~rude one,-

is, Gross Na~i~~-al P:r:-oduct (GNP~~ ~hich .~xpre ses·:th~ sum total of ~rketed . 

goods. and services produced by the economy, each measured in terrt<s' of' its "' 
. ' I . ·f 

monetary· value.: Wl!en converted. to er per ca i ta b~sis, comparisons of the Gr.C>Ss 

· Natid\{a1 'i>rodu~t in. various umJ periods ~rcivides ~an index of tne degree to 
. . , f . . . .; . . : 

which the. economr..>provid~s .. · indiv.~du_~:)n.e~ber~ with'· incf9aling amounts· of.;.,, . 
· ·'l:tesired· goods arid. se,rvic·~·s.. ,. '· · ., ' . 

. .. 
When goods and serviCes are produced.by the public sector' rathe:J\ than in 

:}the .. ;ri.va~e' econo~r,' a ~~her of ~pecial problems of concept .~bd measureinent · 

·arise .... tood.s and services produced by government agencies ar,-typically not ,.· .?· · 

exchanged· o~ _P.ric~Cl as ,·~ods.,_a~~· _services. in "-the m~f~~- economy. Henc;e). the 

necessary economic functions of;.·vitluatiOn of resources· and ratio~ing consumption 

·to m.atcht~lm.~t.ed produei'tve capaff.iiit~es lil~~t be _performed· by alternative -·· 

. mechan_ism.J'. '.fhe Gross National Produc~ dQt?s not measure t.inpyic~ci goods and .. 

seryjces, nor"are disamenities associated .with economic production and distribli~. 

6'6·~·::°ded~cted from··1t .. Hence,· tn pul);~c :~ecto~ pla~n,~ng more :refine('riteasur~-~ 
• I'• J < ~ • • , .. 0 ~ • .)! I • • ' ·;' · ·~ .• io. ·~ , •I 1 1 .' , .':;,.. "; 

.o'f, national economic welfare are re:quipf'td,;'_ .. . .' ,, 
. '· * ·;t:.· . •. . 

: .. ; The analytical procedu!es conunori _.termed "b~nefi1"-cost analysis" have ~een.,, 

developed' a~d: refin~ t'o mee·t this n ·': <~·n ... ,pµplic ~~~or. investment de~ist"c#i~\< ' . . < ·~ ....... ): .. -~~ .:- .. .''l•1.. . . ~. - ·lo 

Iraqi tional benefit-cost -analysis· as ~ ·~~~~t~f~l}~''.t~h~ .water. res~u:rces field }1ci~'-~ 
c111p!lasized economic efficiency and ec.on ni1<c~:growttf a! the principle ~~~l'. >'' 
····._. . . .. '!:· .: . . :_:·: .: .. '·. . ( .: .. '·· 

· f1(•ncfi t-cos·t -.na1ysis diffez:s froni in estment planning. in tlie private sector 
-~ ct~i':- ~~ -~~ ~· •' • '#!f> I • I • I ~ • I .,,. 

principally ·i;n:;'tnat public planners attempt to assign values to _impacts or 
1·

0 
~ ~ i . 
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outputs (both favbra'fl·e ~nd·:adverse) which are not priced in the market 

' 
economy>,. in ·addition to those that do fall into the market system. 

v 

•r 
. . t • .. . ? • (. 

.Wan~s, Resource Scarcity and~the·Economic Problem. .. ~ 

-A. .Want·s and Resource Scucity and the 'Functio·ns of an 'Economy 
.. .. ,-1.-.. 

. Few o~ us are -·able to sa"t1sfy our. wants with the means we h~ve 
' ~ - - . . . . ' ,; 

.. , ... available. We might desire ~ better diet or improved housing. On less 

basic gi:ounds, w~-might·prefe~ a more.iearied wardl'.'Ob~,\a newer automobile 
,· . . \ . 

1 or a longer vacation.· For practical pul'poses, the means for sat;isfying· . . . 

wants ar~ limite'd.~ Resources, the ingredients o~/~!~!'-nt-sa~isfying g~ods 
and ser_vices ar~ finite ,in supply.~ Nations ~iffe~ 'ih-1 their ability 'to 

supply tire ~ant~ of th_eit' citizens according to ··their endowments. of both 
' . . 

natural and capital r~source and lev~l of availa\ teclfology. . 

. ,Economic actlvitY is the use of resourc to satisfy wants~.~·-: . 

consists of. productio_n, _consWDp,::on and ex~han~~. togethe~· _w.ith ~\~ ~- ··., -.. ·:'. 

4:"amif~catio.n,_;;. We expect economic activity to be direc:ted-'toward~.:tr::: ,.:~_·'--~. -~:._ __ .·' 

increasing the w~ll-be~~: of. the nation~ s_ POfµ!iltion. The well~bei~g~~·f".." · .. , 

0 the'population'is, in ... mpst western democratic.societies, based on the 

-~.?.'p~essed~pr~t:erence~--::-~}..~hat p~~~.iatio.n.;_, This notion· is termed consumer 
,., . ' . .. • . •'' • "1 ·,. ~ ·~. I . '•. _.,, 

.. ji0''\£.~~e1gnty. . . · . _, .. 
~ . '· _; /y :. /. ... 

In orderi to satisfy the wants ?.!~its membe~s,, an economy~must p~rfo .. rm 

-s~vera! func_tio.ns·. These,.functions includ~ a) ·determin:rri·g the· relative value 
··1, . of .:go.oas ~ services·~ b)' organi(zing.~.pr,pd~ction so a.:; to co~~ually reorient 

J.: 
.,.·' 

. re~o~rce's toward producing_' goods_ whicJl are deemed to c~ntrib~te •. ~Ost to .want; .. 

satisfa~'tl\qn.. 1 ~d. c.) d.lvide ~}i"~ ~~~tpti.t -~ong the people whQ compromise. the· 

systen\. · · 
,. 

' B. Ecooomics in Non-Market Contexts 

:· .• ~·:: ·.~~predominantly.private.enterprise economy, such as our own, performs 

th~- above functions through private production of goods and se.:rvices and 
. I , . '· . . , ·l .• i ., 

voluntary exchange in markets. Prices and profits prov'ide. thei~;guiding 

"_,/· . i'~~fJ~t~.~, for .ra1 i o~~:ing re~·ources and~:~-~~.oditi~ as :~.7:g:?1n~~b;i;;~_,$Q~}o 
. "· ~riha~e- ~heir 'in,di'Widua~ )"ell-J>eing; . Economics as a discipl~n~ 'studies · . · 1 , . ' ' ·.•. .. ·' ... . ~-· . 

\

\'f . ... •'; ·' . • . . '· '""'·•·· .. ·, 
·~ .:·."'·•· ' ·. ,: " .. _".? ''/( .'. 

.. . .. t l '· 1> ;;.. 
' '1·. . \ 

'. \ 
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the·~peration and~functioning of economic systems. seeking to· describe. 

_explain pre .. t .the behavior of ~he. elements ~f ~hat system. r. 
. . ., ... -

mixed. in the sense that af public sector _ex·ists 

..side by. si prfva te mariet eco,omy. .An important. ~art of the 

publi( economy consists of ecosystem management-; co.nst~er as exa"les, 

the forests; grasslclnds ·and game ~erds ·managed ·for the '.public by ;_st~te 
and fede~.a1· ag~l)~ies. ·E~onomics makes aq important contribution)to 

p.roblems q_f_,.public resourCf\' ,1~oc~don. . . 
_... ~ . 

, . One of° the most. important functions of economics is to evaluate 
l ' . 

public- policy, Economics •. contx;ary to CODDDOn unders"tanding. begins with . . . . . 
the' postulate that ~n ·is th~ mea1~~re of all thinu:· Thil1gs which ii 
contr_ioute to _human heal th -and happiness_ .ax;e more dir.ectly "economic"'·~ 

, . ' . '. . . . . 

. , 

and t·het'efore mort\ important .than property, which i·s simply an- intermediate 
,. . . . . .. ,' ':"" -~ .. :~ .... ' 

mea'ns. to heai tb .and happiness. Neither· do economists .regard -"economi:;" as 
' . '" •' i • " - 1 ~ '"' ·:.•,. . •-" ·• 4' f I 

· · ~.•: a synonym
1
• fo~:~'.i>;F_ul)J..a~'.{"\~~·-~atJt..,e~~ :~riey is but one. of many ·~~ans to ends 

(
a~ well as/ useful meas~ ef value, . . . . • ~. • . ..; · 

. ' : Rational planning involves p~iction of .the consequences of 
\,t -- I . . , 

'alternative policies anq -selection of a best plan according to some ethical 

.·.-

or normative criterion. 'therefore. evaiuation of publi.c J>Olicy involves 

value judgments, anJ there must be some ~eans of thinking ~bout them 

sys-tematically', and 'if possible, quantifying them .. Paraphrasing a passa.:c .. 
• ,. ·~ . , .:· . . · - .... -~ 1r·~ ~ ~ .. .- . 

'L by Al.len Kneese, we qi~y observe thar;-tli~yimportance of economics to the 
~ . . . :.~ . '·. .. '" .,~ 

process deri:ves from· the fact that the price and al locat ~on_ theor~ of 
' . .·_ ' 

economics ancL its prescriptive appl ic~tiqns to pro!J.lems or human •el fart· 

is a theory of social v~lues. It is ·a thet>ry of social values suffic1cntlr. . . . 

detailed, preci~e and 16gical to a~sist in the derivation of ~ecision 

~teria _and to provid,e a structure. for systematic, quantitative measurement. 

The theory is based 9n the premis~ that. individual' tastes and preferences are 

.:/~~ ·goyern.the""u.se.,.of"·'r.esources in a free society, a value j4.d,~'!'e:nt,;·"'·hf~.ly 
;~ _ ... ~·a·depted 'i'rt~.our. c~l~~~~ .. •;.' . _. ·~. ~ , .. ·.~ < .. '.. .:r· 

... ' . -·:! .. " .. ,·· -~·~·- ~~- ·'. . ..:.- .. -. . .· .-;· . .,. ": ·~,:..···~· !:<.~)·.-.... ~:~~ 
Economic\ ifoalysis.':p~a_ys.1 an.·imp~r~ant rol{ J!IJ ·social decisionma~~ng~.< ... ..:. -~ · · 
.. . . J. . '*,. ·• : ., . 

arbitrating a.i,nong the rival claims of different: 1.n;t-e~st grdups and discipl hies'. . ' ~. . . . . ,.,... . . . . 
Absolutism is explicitly rejected. This is why dl"e economist' tends to speak 

• ' • • ·- .... -. ~.. j 

in term~ of demands and preferences,.. r~r than requirements "and nced.s ~>"The 

-34-
/ .. 

52 



.. .. · 

,. 
i'"' ·1 . 

basis upon which ~lfare ·e~onomi'cs establi.shes F,he .conunensurabiiity of 
· · . I _,i.· · . 

different ~oods and services l,'s the willingness. of consUllers to .pay for 

the. resources necessa~y-to prod~ce them in vie~ of th~ willingness of 

the ;;;llne or other consumers. to pay for t.he use of those .resourses in,. 

al ternad. ve _employments. In ·this· pro~ess·, there .are· no. external standards 

f..J\._ "good resuiti< ·1;, .~ather, . .' the-~desf~~ble result is de~med to be the one 
UL ' , . ' • j 

c. that goes furthest in.·satisfying human wants, giveri limitations on resources 

and the pre~~iling distribution of ~ncome. ·' 
~ • . . " ~ ,- . tt-·~ -ti 

. \An idealized compe~hive e~onomy will yield_ ari ali!:)catfori of ,•. '';'. ..... -~, .. 
resources such that no alternative pattern of reso.uice use wiJl make any"· 

. •' . & •. . ~ ... •. 
individual better· off· -wi thO'l.,lt-t making somcorie else worse off. Such an 

. ··~f\.·,.I'·"' .~ ..... : ' 

' .. 
..... '' allocation o_f:!~du'rces is aaid 'to be "ec8nomically efflcie_nt". and given 

f'{ .'~-<~-.the distribution of .income and the limitations on resources, is' f°he pa.ttern 
. . ;~ '~ . . ... . 

' 

~: , ' · .. 
. ·.•):. 

.. .. . .. 
.· ~-··~·. ~: . 
. 1·· 

. ;,.' 

.' 

- of resource allocation which li\fill most completely_-satisfy hwnan wants,·· ' 

Much of the process of evaluating pu~li'c Choice~,.in"no~-ma~ket ~ontexts, 
involves· ~imulati~g the results which would be obtained rfie presence of an 

ideal competitive marke~ eco.nomy .. · . 1 
; 

•.: .. . . 
•' ' . . 

. - Some Pre lJmi nary Conqipt~ . I 
' . ,, , .. 

. : 
A number of procedures and assumptions )\'ill be accepted a!f a basis for: · ,,.!>: 

.... .. • .... lr· • : ·~. 

the proce9'S of determining bene~icial ~n<l adverse ·eft~~'ts~.- 1,,.·· 
. . . ~ I ,. 

'a.··- "·-:: .r. _, 
: N·.'·~;{;eneral Setting for Analysis 

•r.:>;i •·. • .. 

As a general rule,· full employment of resoµrces is to b~·»_as·sumed. . . . 
National and ·regional projections of. population, employment and output, on 

. ' . . . 

which estimates of de'!land for outputs an'! 'services win be prepared (~r. 

DeGraff' s presentations els¢wher·e in this document will .provide detailed 
. . ·. ·' .. · . - ' 

descriptions of the concepts ~nQ:procedures underlying these projections).· 
• ... ·, . ~. . . . ' • # 

However, the· existence of _.l~fa;.!i:t.i.es of chronic ·underemployment or u~~mployment, 

is to' be recognized, an'~: ~~~Uii·~ed for in the fanalysis _a~ "".il_1·.~e .d.~scussed 
" .. • .... ~· .. • Oii: " : ., • • l.i 

.-f,. .~ ;·~:'· -'\,. ;·::':·: : ;··~·~-.i:r.:':·· 
B. With and ·Without Analysis .. ;·.,.· ~: _ · .:,• ~ 

- . . ·. ,. :. ' '~~ : - . '-~ \' . . 
Eco.nomic and social ~cendlJ:ipns. are not static,-.ancl changes' in 

• • •' ,,. •• •,· ;,""lllf;", • ~ ,M ' 

economic· variables can be ex~~c~_ed .. e:v~··wi thout implementa t,ion .of ~ .Plan. 

In order to isolate t_he impact-s ·~fi< a plan,. it is nl'.cessar.y to compare 

below. 
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estilat~d conditions with a plan as compared to conditions expec~ed without 
' -

the plan. In other:words, only the incremenial beneficial and adverse 
• . I 

, .... effects of a proposed plan should be accounted fQr. This precept is often 

referr~d to as the "with-and-without pr.in~iple". 

C. Dis°Iount .Ra1:e · 
/ "' . Investments. in water resource plans and projects inv~lves the .. 1: .·.··::.~.;~ 

~ • lf;s; , r.I. 
' sacrifi~e of r.esourc~9 (ancj. the be,.nefi ts they would conf.er in present ~"'~;~:~~ 

c·onsumption) for future benefi'.ts. Society prefers present benefits to .~:·:~·:?~l~~ 
. .• •' - . ' ·. ( ·. 4... . .. , ..... . •, -· +-utur.e benefits, a concept, cal led ;,time preference" The weight attached .. :;';· ~".Jt<•? ~ • ' ~.i...;,ll.t~~!I\: ·4 . ._· . 

.,~··::. to futur'ei":b~nefits as" compared to pr~sent benefits is ,given by' the ratio ... :: c':f;.:··· '· 
1;(l+rJ·t.,.'witere r is the discount ratJ (usually a -positive decimal fraction) 

, .. 
. .. ,, ,,, ·•·' 

.( ...... 

.. '..and t represents .the number of years into the future that future benefits 
~ • • •• ' # ~ .. , • • • • • 

ufi~er consideration will .occur. The benefits of a water resource system· :.,, ... 
, . 

tends to be registered over long periods, ofte.n in excess of a half-centU:ry. . . . 

Since the present 'lalUe of benefits is highly sensitive to t~~ level of the~ 

· .: .. \·:· .discount rate, the.~hoice of r is of imm~nse 
,. ·,. . ractical significance. 

' 

. • 

At this ~iiting,•the discount rate specifi'ed bx·· Congressional ..-
":mandate at .05'875. • 

D. Per1od of Analysis 

Two considerations are relevant'here. First,, th¢ discounted value 
... ...... " !' 

. of beneficial and adverse ·effects -accruing at -distant points· in th«:t ·fl!ture 
... :./·· ·,. . . . . . . . -

beGomes negligible. Hence·, ·for periods ·longer than say, fifty to seventy 
. ' 

and adverse effects would have ·li·u~e •appreciabie y~ars, ~naly$is of- beneficial 

Second, technological trends may affect the. • ~· 
" . ' -

. effe.c_t· oil. t~e•i?roject design. 

economic life·~f a· project. -
The app,ropriate period of analysis is the shorter of the·periods 

·' -
judged appropfiate fr9m the two considerations noted above (subject to the 

need for incorPt,fa:ting: very"~long·term environmental and/or sodal·well-being 
• • ·; ,·.I . # ... .p # ', • .•I> 'f' t " f 

impacts). · 
.~. 

E. Price Relationships to -Use irt~-'Evaluat.ion 
The basis for p;ices used in the NED account should reflect real 

e~change val~yexpected._over :he·.priod of the_ analysis .. For most cases, 

the relative prices existing during the planning period may be a~sumed ~o 
. I • 

,., 
, . .• 

·" ·~ ., 

5 11', · .. ~ 
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' ... 
,r ,~ ,,T .. . ~: :· :. ... . ~ 

... : ' _.:.:~:~~ . ~~~·/i>.. . . .. -~~·. ·.: . 
· prevail over'\M~ ·'life -.of~~;he J?la~.~ di -~-'(,~~~e,. i~. some instances, detail~d 
studies may r-t'ea1;. a netfci::1:o "tl':ea~ certa_fo. resource~· ·~r :.p1aii ·outputs ~in 
special ways.· Changes i~ pr_ices due ~td" general. inflati~nary forc~s'are 
not changes in :real .resource values, ·.:~d should b~,"ignored. 

& . t· 
. . . 

. ~ · F. Risk and Unc"ertainty . : -~ .,.. 

A. The problem ·Of imperfe~t .. knowledge a~ises -~~en.-the an,'iy"si or 

d_ecisionmaker does :not know exactly what. the outcome "o'f"their .decision~ 
will ~be •. If e~ough information -is· ava'ilable · {o ·assigri prob~b. ili ii~s ·to 

~ ,, 
otttcomes, the'degree'.of knowl~dge about the situatiqn m~y be characterized 

. . .. 
t>· . , •• 

'.'I.• 

. . . ..', ..... ··.- -~. •' t.: ... 
by the term ''risk". For example, frequ_en~y analysis in hydrology, where · 

actual or simulated records -are analyzed to determine flow probabilities, · ·' 
\.. 

r~pr~sents a ;ase of p;redictable risk, · .. 1. 

Uncert~inty is characteriied by the absence of any knowledge 
,· . ' ,., ( .. ' 

regarding the probability of outcQmes. Our knowledge of future occurrences .. ,, . . . . 

of.social 'and political':change, wars, tech~o-~ogical advance and, in turn, 

the impact of, these fact'ors on~effects of programs ~nd ·proj~cts is not·· 

ordinarily representable by probability measures, and hence is descrijed · : 

by un;ertainty. 
-

The discussion· in the Principles and Standards is largely. based ·on 

the ass~pt~on.that afl beneficial. and adverse effects are more or less 
• • . . ·' .o. • . . ( ;· .... 

: defini~ely kn_?wn· in advance. Irt .cases where t.his is not a .. reas.on~ble 

~ssumpti~n°,-lh~~e-is_-·1 it tle--g~idanc*beyond-an admonitfon-·io_ utifize. 

sensi ti vi ty ~Qdysis. ·It rpight be rio'ted that incorporatiOn of decision 

theory into planning .activ·i ties is complex, difficult and time-consuming. 

There is art increa~ingly 1<1;rge amount of li teratu'J:'e which may··p.rp\!Jde 
. . ' :,..~. ·' 

assistance in specific cases· .. 
' . 

" ( . -~\ . :;-;_<> ~ 

' :\ ·, Ji. .. 
· ." Sensitivi:ty. analysis--Where the .accuracy of assumptions. regarding 

·~conomic~, demographic: soci_al and· ,environmental trends. is q~est~onable, 

the plan may be. re-analyzed.' using several alternative values of ·the: uncer'tain 
. ,. . ... . : • . 

parameters. Such alte:i:-pative analyses wi 11 throw light on the sensitivity . ' ~~ 

of plan feasibility and design to alternative outcomes. 

- ·-.g. 
55 I·.·' .•· 
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Valuation. of Beneficial Effects • 
. ,. 

:, .. 

Eff!,~ts in the Pdnd~lts and Standards·~ 
. ~ ; ..... . . 

and Standards con.sider. the!~' fol lowing ·types of 
~ . . -., .. ·. .. ~: '"":." •. . ~\. 

• 
!I> ' • 

The, Principles 

~A • !ypes of :fpneficial 

beneficial effects: 
··\.,. 
;; ...... lit 

·:-;.:.;~{~:':} -~ 
1. vai.~e of. ihct"ea~ed. ou~puts of goods ,arid .. ~e-~~i~ir.:.. .·' "': '.v 

:;· ..... _.2.,_:.Va}~~-~-~ .. ~xtern~i·e~o~~rllies. ,.-., ·,.· ;·r,,·\-~ .. · ... ~ 
. • '" ' • ' •,'I •;·· • "!,/ f I"• I, 'J 

...• . . . ' . 
.s.· Valuation of Increased Out. lits of Good.s.and Service;s: •the WHlin .neH·. 

·To-Pay oncept •· .. 
· ...... A~~",· the e~onomic ·theory of ·resource ill l~catto~ unJt"rl)'lng 

••. . ), .-;rt= • "': 
. :t'· "the NED account i.:;" premised on the objective of maximizing econ091c 11telfart!' -,.-. 

(t:cono~ic ~elfar~ is viewed T's a mor«;'· ~'~n~ral c·ti.·t:;f.ior{'th:i,, -~y,:._G~;,:, id · .... 

. \ 

-. 

. \I . 

• 

•that° ij '!ncotporates estimates 'of th~1·1a-it.cs a~d COStS of T-~l'-04rce;, · iOOJ; .1 . . . . . 

".or services which are not aperopriately acco:unte~·foF in t_hc ~rk!-'t ec'?n~nay). ·irr 

The_opere1;tional'.definition of the economic welfare critel'Thn-..u t!uat h.f!on~fl\:1111 
0 

effect.s of development proposals. are valued in terms of inJividual'user'" 

willingness-to-pay for th~ use of the t....esource r~ther than go w1th,out tho 

serv'ices·afforded by the resources. Further. wil Ungness-to-p;ay erust be 
t~.w. --.-.-

\backed by ability to pay,· so as to i~~~te that the measure 1 s a ~ound ' 

, 

~eflectibn of· toe. ~strength of relati~·t;; pre.fere~ces. ; 

1 . give 

. . ... : . ·~ 
·wi!~ingness-to-pay measures what P.eopl e · ~r; 11til 1 ing to sacrifh·r or 

up to obtain t~e good or~ervice, a~d·there~y measures"its rclativr 
------~- ---···----

value. ·For most goods and s·ervices market prices' provid.e rHsonably ac·q1r~tc 

measures of relative value, but fo~ most values associated 11titJ1 water rt'~Ouf\'.l" 

development, the pr~e system does not yield ·such ·convenient auide~ .. tk>~ttvcr, ·. ' ',.. . . ' . 
the .concept of economic value-· or bencfi t is equaHy a~pl icabh to output,. of 

p~blic-projects . .;t It is this willingness-to-pa>:, rather th~n wh.at ·,~nstim~r:'i. ..... 

are requil~e.d-to 1{lry'(whic~may be neglig'ib.lc or :ero} which is tho appr?prt~r 
Ii , a 

measure of benef ts ·received, ~'::?)f' . 

•The wil:·ingne~s-t~-p~rWor·any good or service ~y be appro.xhi.ated -by the area under the aggregate demand curve for that commodity, .as 1llu~tnteJ 
r . .. . • . I .. <Ill 

by a simple example shown in Figure 1 (a). For any speci f'ic publicly supph~ 

commodity, demand·is in some sense limited,' and theval~e of an adtlition•l . \ 

uni't decreases as quantity cons~~d incrt;ases. For direct consumption_ com-. / 
..-1 Q •• 

modi ties, the Individual's demand . ..cur've. is conceptually der.iv.ed .from the: 

- I .. I 
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cor:isumers "utii"i ty function. · Its neg-ative, slope fo.llows from the postulate 
;.... .., , . . '" ~· '; ·, .. 

·~~ .dimin~s.~i~g mar~i~a~ ·.~~·~t\. withTi~creas~~lconsum~tion~ .. ~er~/ the. g~o~ 
in qµesuon ·1~. a_n m.term~df,!t~ product. (produq.eT_'_s .. go~d~ .•.• :t;he derived d~an'H. . • 

curve may be. int~tj>reted as the value of ~he ma~ginal product of the· go0:d i.n r~ 
. • 't 'J'. • . . ·.. . ,. ~ .. '._: .. •··, .· ,_ .. t;-4.~ 
further produc~ion. The neg~ti ve sloRe ,Qf the· d$itu,md for~.~ pToducer•'5···go6d •·". " . 

s"tems ftom the prrn~·i:E>le "of° di~~tshing retur~ whi'ch. ass~rts thet._added • ,,., 
. ' ' ' ·.· . " ..\,. . . 
unit's of ir{puts- to a produc{dori 'ritoc.~ss yield s,uccessive

0

ly smaller in~rement's \, ,- . " . . \. .. 
o.r ou. ·tput.ci ·~·.· .•.. , . '" • 

~. ~.....-· •). ~ . . ~~. 
'· . ' ':~·: .. , ·· .. ' .:. '~ 

· · .... A ~~re· C:'Q1B,!>lete ·till~~rstanding of the role of the .demand curv·e .may ,be 

, ·· ·achieved. ~y~nsidel'ing Figure I (b). The .:..tot. al b~jiefil or willingriess-1to.~p~·~fr-.
·for public .... p~vision of a co.l!llllodi ty is' measur~d _by 't~·t:t;ttotal willingness-to~ . 

' • 0:: w : J'Jll. •• '" • ·.' " ' ;,. , .. ,;, -~ ' • .. , \ < • \.: ': •. , .. t p' <'• ~ • 
p~y for· a g~ven:.,·leve:Fof output.··· Pefin'.e a demand curve:: 

. •; '. ·' ' . . \· 
' f ,,, . • ; ~";''. ' t". I 

D ~ f(Q) (1) . ··"= · 
~-, ·.. '· ...... .. 

as in Figure 1 (a). The. total v~lue of a given quantity of a JP.~blic good is .. 
·the. ar~a u~der the demand c~'rve.· i.e'. ~ the cross hatched a;ea. \tn .SY,lllbols 

f1 . .. . c 

·the ·tla.tal value ot t>Ome quantl.ty (say Q
1

) .o{ puplicly_ supplied (CO~odity is 

-~ . ' ·. ,y = g (Q} = f (Q) dQ (2) 
"!''·· 

.The niarginal\•value, ~ .. {the. d:etnd curve f) _is the. first deri~ative (or slope) 

of g. while g _is 'the pritnit ·ve of f. It· i~ appropriate to refer to g as 

the total yalue· func'fion and f a~ a -marginal v~lue function,I such t.h~t· • 
~ \ . . 

v' = f(Q) (3) 

The marginal value of .·outpu~ Q per unit .time. is1· l lustra.te~. i~ Figure 1 (a)'. 

and the total. value in Figu+e I (b). · . · ~ · 
. ' . \ . "' . . 

· Cons.wner's .Sum>lus--Unde<r norn:al'market condit'lhns, market ~alue is 
. ...... , . , ._ "' 

detentined by the p:r;ice-quantity relation shown ih Figure. 2. The market Viilue 
\ . . 

"of Q
1
. wiits of output is the ar~a. of th~· rectan~ie ·.of Oi?~1 • ~nd ~ach unit_- is 

valued identicall~ at P
1

• Willingneo-s~-to-pay, or aggregate value, c~nsists' o~/ 
.the az:ea under the demand cur"Je evaluated at a pa:ticular level o~ o~tput, i~e/ • 

• 

. ·"""-< 

.,/#· 

··1·;; . 

·:'.11 

., 

•• 

'l 

\ .. L . .. .• 
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' . ,·· ... 
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the tectaQgle'OP
1

AQ
1 

p~us the tri~ngle P
1

BA. The triangle~s termed the 
: .... . . 

"consu.mer.! s surplus" 

'.~~';).~ tfte -pric~ ·which 
\ ' r{;'.; • 'I • 

anti is de'fined as .the eKcess of_ ~ii'rt<igness-t'cf..;ay '· 
.... "tL \ 

is actuaUy,_paid for a p'cirticular ieveY o.f o4fpµt. ~-· 

., . 

'. 

.. 

. . 

·:. ;. • . .. 
. ~· 

r \ 

·' . 
B 

)' 

. .:. ·,·, . 
~ ·. 
··J1.;~) .. 

--. . 
·• ·. 

'1.•I 

; ... 
• 

\ 
.. 

....... 

• ... 
0 ... ~ . : :· .. 

A/ ~ . . .-..:;. ·"";,;.·. 

.. ~~~ Figure -2 
.. 
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' • 
c l~ternai Effectsr 

i. ' . 

'1,. Definitions and Concepts. "' . \ 
unp~iced side-effe~ts 6£ economrc activity whi~h affect the 

0

proauction~or 
utility levels of other producers "cir consumers.• Bolh th; i~t,rdep.~ndenc~· 

. . . • l: ' . 

defined.~s 

~nd_ non-pri.ce co_nditions mus} hold ~for an externali ty to exist. I:f inter-

. dependenc~ exists; but. the effect i~ice<i\ the external i ty \s"said t~ lie 

"internalized". External effects can be benefits (exter~al economie~)· .or.': 
~ 

. . . . )' . . . 
... ;J 

. . 

. . 

... 

costs (diseconomies). ., . '. ··-

·' 

t . 
·/ .. 

.. • ~ • .c. 1\\' 

·I .. ' . 

Two types of externalities are identified, "technological" anfi . '' '. 
0

"pecuniary". A technological .externality otcurs when the product.io~· ... ft,i~~t'iqn'i. t·, 
;; of the--affec.t~d producer or the~l~t:'y function of .. the affec.ted consumer-,~i~. · .· • 

. I . 1 . 

... 
":~ 

~-. 

\ \ , . ~ 
~. 
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a third. pa~ty due to"c-~anges i~ ~he level of demand. .- -~ . . •. ~;·.-·· 
alt'ered. P~cuniary externali:ti~s telate to changes ·1·~ ·ou~pu~o)"'~t~.~i.t~ o; · . .-

• • ., .J I '"' r"""'. •• ·~·l 

l • , ~.: :.'f.~chnol~.~~cal Exte;~ali ties·.:. This .'i:qfc t can be illustr;..it~~: by;·"·•· · 
'a simpfe ex'amplt bf t~o firms, 1 arid 2, ,each_producing a speC;ific~:coriunoo.ity. · 1 

}'he re.~pectiv~· q\.ianti tie~ o\ ea~h produce'.?' ~Y be~· i~~eled q
1 

and q
2

. ·By ~eir 
discharges pf effluent into a. body .of ~.wat~r drawn from by bot}}, they increase ""· 

·~ ' ( . 
each ot er' s co.St of ptoduction. .._; 

(Ft fu 

' • . • 1 •• 

impacts, on ··e8:c_~ other are. not ''e>ompensated. 
O..J . If ·: •• ,..;- .. • 

. l ... l'\. 

;2;·):·.·.~: ·" '! 

. , .I# _,·_f 
• Q ,·~ • • ..,... 

.. 
., . 

·~ r 
Denote tile resp~ive 

.. 

. . 

. ·' 
.. ·~· ' 

• 

I 

. ' -



I 
.... j. 

•''· ...... 
.. .-"'·· ~1.·. '·' •.. 

t/ , 

I ·' ;~ 

: ~ ... ' 
~~~~-J: .. ;, 

I . ,, J 

I ,.. . "•' '* · .wr· \io;. . \.'· ' 

.:. x~· I~ h usua11Y:~eld tha; ·~eQJniarx externa;ities are MtrO!ev~'ff. ~o 
ev·~~~ating real. natiom~l .. welfare, .as .i:nte~e~7 .. ~ ... in th~~:NE.b .objectiv~~ Th~t "• .. ~ 
.is, th_~Y. re~i;:.~e~t transpers. fre"~net sector·.:Fh"/,ano.tther vi.a change~ ~n 

"· rel'at~v·e ·p~~s·, ~t tlo no.t reflect cnanges ip real na.tional output/To 

\ 

'f· .. , .. 
·, .. 

~·· a&li pecuniary ext~rna~i ties and ~frect eff~c-ts would b#;:._;to double ·ttunt ,_' ';· . 

sin-ce the. proper evalu!tion of ·increased. direct output wll 1 already reflect.::);' ··. . . ;:,:... . . : ... . -.~· " 

,. .. 

the gai~; to ·.supp llers an"c:i~}~rocesS<>rs. • \~.. , ~. ~:. 

This 'is· not to say that . ..pe.cu'n'ia;ry.effe~·ts are not o; i~p1;!inc,,to ~. 
those localities who feel their impact. ~ecuniary ·exteri)~liiies are to be 

' ' I ,,. ' • 

,dea i th in t,he Princt·p~· 11nd S'tapPards .u!lde\.. the regi~n~.l accounts.. In .,., 

· an i.deali zep co ti five ec.. . p~ f>ecun~ry g~iris in the region ef 
- ·. '" . -------- ... ·-.. . ·\ 

project impact will e offs'et by jfecuni,az:y l'osses~~elsewhere. Therefore, 
't ,; • • • 

, I • ,. ' . I ' 

gairnf '-r_ l.ossds among all :regions in tn: ·n~ion. ~hou_ld .Sll!ll to 

. under s"bm~_ specia~ s,ircum~tances~ such as unemplo.yment, r;esourc 

or ecoR\Jm1es :or. d1teconom1es .of. ~le in rel~ted .industries m 

~-"to exis.t .. ',. t.S~1.h cases,. adjustme~t is. requirei;i ·in ~he NED a 

Jetermil-d 

t. The . 

\),. n·emplo . ent i•ss~ is ..Jealt wi th .. expl ici tly in the ' '. Standards, : · 

. '.~nd we take it. up. be0i~w. 
(\,, G··\ . : . • '1 

'· ·: : 
,.-:: ....:· I •. I • 

; . . . 

~:· \la~ ua t ion . Effects. on National Economic 
\ .. 

II ·. 

·~ .. :.~~. " ·(F,,. ,·.: f .l\ .. 
~ 

. .. : cts can U)e c,ategorized to includ·e the 'yal 
":'· . -~. ~ . ... r: . ... .. . . 
rc"elP.used ot displac'ed. to produce proj.ect outppts; and 

decre~ses in out~~t ~esul t_ing from :·~e.a.!ttjologica) extern~.l. 
( ' ~ l ' ' ~ ...:., 'f..,_'"J.· ~l' ! .'', ' ./• • I • o> ) , ' \ ' .. 0 

, di se<::oo_omie~ . · .. · . ··~: -~,~~·.;,: · · " · · · 'i- • 

, 

, . . . In ~hi~ :~,c~{:tl)iwo. ais~ t;h o:''cos; :~~t.~en~s ·~frai:.by~he .·~;~:~nc: 
. . ·:,." \of unemployed, br un~eremployed resources·. ;'. - ~' . ~ • . ·.,/t' . . ·. ~,.. 

~ ·. :·:,.· .. .... ( • 0 ";.J! .:·... . ~.,,. 

A. ..Resoura!=?s R .. uired ·o~ Qis laced in oauce Pro.'··ec~.:.:~d~uts ' ~!~· i· 

:·~· ... . . .. . ·. 
... 

·, ~:·'Giveri. the ~carci ~, of ec~nomfc i:,e • u~.~s, it is cleat 1~ha,t ·~~derta~ing . ~ 
a ~ublic inyestm~nt will ·divert resources :;from possibl~. alternative -u.~es .. These;,, 

alternative' uses.may be 1:?lsewhere 1in t.~e public se~to~, or in th.e ,pri\i.~te. s~~or . . ~: . 'I• ' ' 

. Thus,._there is, an opportunity.s:ost 

. ~ ?.rde~"'to .~a.intaiil: c;o~i,~ency ~~!h 
to 'carryi~. out ... ~the ~.publ i<i· in~e.stnient. ·Ii1i' 

,, 
l 

•. 
~: . ' 

·"1'. 

t : . ..:' 

·~ 

our measur~s of benef.ici'al 
{ -~· •, " 4 ;~ 

•" ..... 
. -43-· 
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·1'.{ 

..., . , . .. ·:,; . . .. "" 
a me·asure of wiili~gri,es'#-to-paf.for the foreg<t~ ait~rnative. ·~ubject to, 

• . .. .... ~,: ,· ., I ,· . . ···• 

somer,~uftHfications regarding unemployed i'~sources 1 whi.ch wil ! be if ea~ t. 
~th a:t''"a later point, .it is assumed that. ,the total money value or costs 

. ' ,.t ' I . •· 

of requiFed project res·ours~s • .f.roperl(_re:flect the wil lingness-;~-pay for:~{< 
the foregone resources uses·/;.·.,(, ' ·' . , . ·"·~ . . ., 

··•. ft 
I· ·f Costs of resources used will include all direct expenditures required 
~ 

· • for construct;.ion as well as ~peration, ~aintenaii'c~:<Blld repairs throughout the 

period of project life.· Thes~ c~nsist of actual~\~bb~'truction exp~nditures, 
q·ansf~s fro.m other p~pjects,~ ~nd int_erest durin(.c-~s.ttucdon. /." 

Th~ valye·of resource uses qisplaced may be an im~rtaht component , , 

in puhl"ic · w~ter-,.re_ lated pro.grams. F~r example,· the cos~~{ f a~quisi tion of. ~- ~~-
. .. 1 • I ":J ' 1 i 1 • '·A" 1: 

a pr~ject~ site '11\,<\t r~fle~ly the private market value of ands involved·:-.,~~/ 
I • J ... • • _. • ' 

I'f the site is in the public d~fli.~, or if privately held lands have a 

significant .public goods £ompone~t ·'(scenic, scientific or _recreational) then 
• \~ ~ • f •• 

( , _,
1
tbe. actua~. acquisition c-~~~ts may understa·te true social,.:'pp~ortunity .co~ts of·-

: ~he project. Al so,· cer.tain cost-sharing an:angements may 'require local. 

';~J;prnnn1ng~ ~r. 'beneficb~~~ to ,furni_sh 1 a~ds, easements or .. ~;i~hd--of'-way. /{ 

·,:( The ~pifroprlate opportunity co,~ measur~ of the value of su~h resources 
• "t'·' ,. 

~hould l;>e incluc\ed in.project ''ra~ource 'costs. · -
, ·: . . - l 1_ •• 

. Fipal ly ,'· i~ the case wh~re plan '4~~tput. ~~ .. ,in the form of: an inter- , . 
, •'. '··_;· ,;; . 

~}iiate good (a commodity to be used in further production of final goods 

_. · . or se?'ices)' the ·~ssociated cost.~ incu~red in. the process of c.~n~~rting theJ . 

-'· ; · i11Vj~~~iat~ ·good 1,° a final good mu~t be accolll'l.te~ .for. Thes~ ,~sso~iated 

. .,.-4' ·.costs ar~ inc.~.rr~d by Pfiya_te sector useF,S of pl~ output, but must be ~ ~~ 

r.;.. .. ·~ ..... ~~ucted frt>m the value ~f gross plan. outputs .tb properly obtain net: ~ 
. ~~ne.ficia1. effec~s •.. Examples .~f ,as~~ciated co-it! includ~.producti~n costs 

~ .. , _ (.~~a~h~n~_ry', labor, ~Et,d, fe.rtiliz.er~ · etC~~f thigated 'ra~ers receiving., 

f ,; ··. '..Pr~.ee,ct 'Water~s.upp~s,·~~r p~rhaps the,cost of .. convey~ng_electric power from "' · 

' . , ' a. h#iroel ectri<e . p~we · plant to final _consumers. 

... 
. . 1·" !:,, • : 

r 
.f 

. . ... . . '· . :·· :<;,,~ '•• .. : .• 
. . : · ~~ternal 2ise~o~cmies ·. t· • · / · ••.. 

~ In l'ara~.lel with_ the ~treatment bf e,q:ez:.~-~l ~<:~mQmies i11 the be~efl.cial 
ct accounts, t-echnological ~xter.,pal disecoiiomies~ r"ep'resent -a rea<l 'resoµrce 
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cost to. the· economy, Jand should be reflected a.s ~n adverse effec.t ... (See 

Section IVC above ··f'.or ·a .definition and discussion) Uncompensated, undesirable,.,:.,. 

side~~,fects ~re measured Jn.:' terms of the. willingne~5" ,of. the advetsei,y affect~d ~-
'. ,...... ... , ··.... .,,. ·'··. . . . ' 

groups to pay to p.void the:.,impact. For example, ,irrigation projects· in the 

·• • ,;• western 'dfiited Stat~s. 9ftenf y.iel~, .retuf.~~. flows (of. excess irrigation wate~) 
whic~ are high in dissoived solids duet~ concentration of existing salt. 

' ~ . ~-~-

1 oad s or· pickup of soluble soil salts. The impaired water quaiity.inay 

reduce the output of downstream irrigators of fo~ie housefiold o:r i~dustrial 
:atef "~ers to adopt higher ;,~st water tl'«\'atment pr~ctice~, · The value~ 

. dec.rea;~d, f~oduction "(.in 'the first cas.e)I'; '.}Qr the increJ~.~~·' treatment~5 ;! .~ 
(in· tb.:·~cond case) repres .. ~nf theAwitti:rt~'ess-to-pay of the affected:~fhird 
f'frt~es.. to ... avoid damages { • 

c. ··cost Adjustments for Utilization of· Unemployed or Underemployed Resources 
t \> . 

The gen~ral assumption· under}.ying the analysis relating, to the Naqonal . 

· Economic. o·~~ .. ~lopment objective is th~ti~~all resources •i~Ge _fully employed. However, 

thj~ premis_e rflay not hold in certain ~~gions or local ih~·§.:. Labor, fixed capital 
, ' ., •• I .; Ji' 'I. ' • • , 

-~~:natural. resoprces' can be ·unemployed ·o! uhdei;,emp~idr,~d Jit spec'rff~·-~~~·e~. o~ . 
. . ' , ... ' ' . •. ,· )·' . • .. ·" I 

· 'places. . ~· ~at.er-'l'elate~~im qr :P~ogram may creat~ .'opp~tuni tie.~. ~~tJ'~!~\~;"l;?ources . 

.. :· - wh~~teo~~d ·-b~· ·ui;i,employeJ o'r'\}~ae.~.employed in the .absence of a piai{:.':1-\s~~" ~-;~ ·' ·'" 

--~:.:.. __ ,,, _,,_,~pportuni'ties m~· be direct, iyhat the resources are ·used i!l l:onstruction, 

" , . operation .and maintenance of tile .project facilties,_ or the resources are 

... :;.:f;··:_,'.J}i ~11pfoyed in the utilization oJ infermediate· goods produted b·~ the pian . 
.. ':'~. f ·: t.\.- • -.. · • ·-. ·~ . . ' 

· >1ftlternatively, ~uch opp9'~itun:i.t.ie.~~m£y·1fri!\e indirectiy as.,·aiesult of ~xpansion 
?~~·f "oiJtput by firms who do busines~ with producers', resourc~ owners, or consumers 
. .. . ' . ~. . ~·,,,, ' . 

. , who are dire~7 pr?je'ct bene~i~~aries or are employed on rel,.ate_d ac.tivities . 
. . ' :.: ..... :;..:( .. ', ~ .. · ·. '.· . . .. ·.:~~·· .. "':-·; 

In such a si:tuatiOTl," the social co~ts of the inc~eased o'Utput:: from 

,8e ;:i..an are overst~fed by th~ resource oo~t's (i..e. ,-,·w~ge ratesr .. (The socia1.·;·;:·' 
f 

1 
~'' .·• • ' • , ' • •• e .. I ,

1 t ' .·: '\-
• ... ~ 

• l i • ... 
. ' •A: 

.. _ ... ' 

pportuni ty cost should measure vaJue i!1 alternative uses, .-1\ich is by definitioIJ 

this Fase, zero or at least \ess tha~ market ~rice.) , ( 

, Ordinarily. in theoretical discussions,.linemployed resources are_dealt 

as deductions frof program costs. However, prohfl_ms ari~e in cost allocation 

cedures, and to avoid requiring ben.eficiaries to pay market rates (i. e~, 

pr vail~~g wage rates) for resources of low social ·opportunity costs, the .. 
~ . 

. .' . ) 

'" 
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ad3ustment be handled in the form of 

.. 

Principles and Standards r'quire this 
i: ':'. " 

an addition to""'beneficial effects .. 

Mea'surement--The appropriate atljustm.,nt is measured by the.r;,difference 
I 

·in the ea.rn_i_~~ ~accruing ~~ otherwise unemployed or underemployed resources 
• . J,f· . if.' . . .. ;,I • , ' • 

wiyt a platL as compared fo .. their earnings ·without a. plan. (So'¥ anaiysts have 

~u~.d that, . in the .,case of unemployed labor. resources, the supply price for 

~~~or shoul~ be used,• ~~'Ff-er than~he earnings. The supply price would 

r~flect the value of ~~isl.ire, presumed.. to be greate7 than zero·, rather than.··. 

t~r earnings, which·.would ~e zero). ~·' · .~C.li1~:'~:;1 
·7. " ~·--· .. ~<·>·-'·"' ···~::.···· • .... · 

Because of measl.!f.~ment problem\, .th1s··a.tt;Hi,~tni,ent to the NED"account 

·~ ·: ··.' is to' be applied only .for.'impacts __ ~uring the c:onstruction~or fiistallati~n 
'7 /:~-·>:-:··phases of a _plan. ' 

.. ~I~·.. ·r·., \ ·J 
.. :. 

... 

.. .. 

·:··, ~pecJ·a Topics 

( A. 'Op_timal Scale of Projects . . . 1...,····1 
~f '·in~estment ~rC,j·~·~-;~,.-_. < ... 

l//·~ ·•.' 

I•' .. 

.. 

In practic.aJ appH~~i
0

ori'!t:-:., · enef.~~t-cost ·analysis 
...... ' . t' 

~sually proceeds by anaiyzing spe fie, dl:screet Foj.ec~s or plans: It· is well 

to keep in 'mind,_ l}owever1 'that· the qu,.~ntit~ o.f re·~~r.ce.~· elev.ated. ~o a project 
':".. ,,, "'l'~,q,.-~,·· . .• ~~~· .. ·.· '• .~ /.. 

.can be~i~~rd~d as .·a. controlllJ.b:le variable, rather ·~ a "requ:i:rement". That 

is to ;·~y: th~t··.~~¢' -s'c~i~ 'of ~!''p~~ject ""i~ not. necessa~ilNetetmined by physical 

factor
0

s,, su~ _as site. cha~<>teristics, _-b.)Jt is a ~mJtter usefully ·~onsidered in 

the economi~ ~nalysis. , • ~ : 

- Due to the' existence of, tliminlshing ma.rginal utility of consumers 

(or d~~,.is~ing marrinal product~V!t; ~O~. p~oduce
0

~S good~), the' curve or•.• 

-funct10.n,l:w_ip.ch relafes total benefits to project .scale ~111 eventuau:y\rell;c·~1. 
a maximum. Also, .the total costs will tend':to, increase at an increasing > 

rat~,., The~e noti.ens are ·illusti:~ted in Figure 3. which assumes. a· sing.I e" 
;.~~,/;:·~ ( : \I .... 4 . • -,,-'· •. ·.·~">-':-::. . . 

purpose proJ.ec't. _.Note that i,ri'this:.-'example.~ total.benefits is greater than 

tot.~l costs fQr '· -~i'de tange of project sca,l_e·s. so an anal~!is of benefidal 

and adverse ef:fects at fl.ny specific _scale would find that benefits exceeded· 

costs. However, the maximum difference betweerl 
\ . 

at a specific scale, d~noted ·q*:-i"n.· the diagram. 

the standat:d. teclmiques of tlie c.dculus, putting 

.. 
64 
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b~nefi ts and'•costs ·is found 
. .. ''• . . .... 

_(This solution is.found ·by 

' the first derivative"ef the 
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" net benefi~ function equal to ~ero and solving. In the conventional graphic, 

approach of econo111ics, this solution equates m.•r.&ina~ benefits and marginal 

tit•· as shown in~·~·,p~i~li9'~. · · . 

a: .. , 'schedul iftg . . ·· r::'. 
1 ., . 

• Benefits an~. cbsts occurring over~time are affe~ted differently by 

the ~rocess of discou;ting when plans are e~ail~d accora\~g to alternative 

future time of implemehtation. Plan formulation should consider the , 

\ alte'rnative sched\,lles of. impleme~tation ~i~entify the schedule whic~ ~oul!i 
( 

•.·~.} 
· .. ~ .:. 

.. ' 

'. l.eaJ to the maximum contri;butioh to the maximum,rescnt vnlue of ri~t beneficial 

:i( '.·'.~·:: ~;~fi~~ts .. · This poi,nt is of p~rticular conc~rn {J ins·~~ances '.where demand for ' 
• . ' .. 'i 'ao. ,.- .. · . • . 

·.: .·'-.-.. . pr_t,n :.i>u'tputs, is· growing at a relatively rapi~. ,rate. -~. 

:i . ·.';·; _~:. ·:· .\ · -. · Th~s concept is Ulus·~._ted in Fig~t"~~-. • C~n~truction~at ~ri early 

, date (prior to 't• on the graph), there is excess capao.i'ty, and demand 

(w!ll ing·nes·s-to.:.p~y ·f~r pr9fected outputs) is_. le~s than cos~s. Note that 
'• .0. • • I • 

.. ,:::.:~:::::: t ~::~~o0~:f ;~ b~·;:::::. w~~•:i• ~: i ;:i.~~: ::u-: ::: •::~:~d ~:;. 
However, d~~ to ~~pid gtow,th,...indemanJCl'e pk-ese.n·t.'\lalue ·of benefits ~ill .. . .. . . 

,. 

~inue to rise if' implementation of' the project Js ·~.slporred to a i~tir 

date. On Fig'-'e 4, the time of i.lnplementation which yi~icA the·,.m~ximum 
.. 

net .~ED ~en~f1•l effeots is shown by t'. ,. ·, 

:I 
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:rue ENVIRONMENTAL QUAL"I,TY oft.tec1rv~; . .., 
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. -~ ' Er:vin·FI~ .Zube 
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. · Dit?"ctor 

.• 
·~ .,. 

' .. , ·: 
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'I 

··-'Institute for Mari and Envir~nmeflt 
I ' 

.. 

Un·!v~rsi ty of Massachusetts.· t\Jnherst · 

.. 
"' -~· ' .. , " 

• • • . I •· ~ 
"Plans for the use of· the nation's water and 1 and resources wil 1 be , 

,, 
,1 

di~ected. tO i,mprO.Vemept i~ I ~he qt1ali ti. Of' Ii fe. ~hrough CO~tr.ibU~iOftS . tO 

the·obj'tctives of national.ec~r.tomic developm~nt and envi_ropmerita.l 

quality~_'.· ' CP.ri,l\foi1pl.es ·~d 'St~datd·~-:'(P&S) t .P.• s_ Water R~s~urces 
.c~~};f1W..Rt)' l~-7~( p .. :·s)°.(: .. ~· 

.--. ... . ... '\ 
',I ,~'',~ .~· ,· ·, ·' • Cl ·~'\..-

•. _. ·~~ 11~ _.,... •. ,.,_. .• 

,. 

~. .. 

Purpose. · .. '. ·~· ... \,·> .. "·.' ·.. . ... · · • ·; · .. •1 ~ I" - • ' • ... " • • • ;; . ....: 0 

: '. '· ' '• • • 

•··· .• · ~~ ·.pt.lrpose' o~ t~is session is to, .P1;:_0\rtde -~~ oveview of . .,the enVtrorunental \. 

quali~y (EQ) ~bje~tiv~. frori a conc-ep~uar vantage point:~ The EQ'~bject'iv.e .is .. 
..., . . . .. . 

.. 

". 

defined in the Principles and Staq~~ .. i;d~ as· repecting socie. -~-~~~~ferenc·es ...... ~_: ... · 
so as, • ""· .. 

·. .. ·. 
"To enhance th'e quality of the environment "by t_he management, 

.... . / 

corts.ervation·, preservation, creation, restoration or improvement of ' 
... 

·ttJf. qual. it~ ~f certa~.n. _natu·r .. l and· c.!1~ .. tu~ai resources .and ecol?gical 

s;.;tems". (p. ~ P&S). • ··, -""· ·· · ·. · · '. \ · ~ · 
• • • ~ J • • • 

My comments are· orgahiz.ed in four major se~tiops. The· first is a 
-

discuss.ion ol: various concepts of the environment and of environmen.tal qual i tY .. 
which have been arid stiU,are extant in resource planning. The'sebond section . . 
will address· the EQ objective --: an interpretation of .it.s breadth and .constraint's: __ 

as ·~ t is pres~nted in the Principles and S~andards. The thir(i section will focus . ' 

on the techniques ai}d deviees suggested or implied in the.Principles and Standards 

_for the implemen-tation or r1alization of the EQ objec'tive. And the fourth section . . . 
, wil 1 . present severa~ approaches to ~he m~imi za't ion of. EQ in planning .program~'. 

(:once ~s of the Environ..:nt a~d o· .. Enviroiimental alit ·· • .:f;·· · ,-~· ' 
What is the eovl.;onment? ~n11•.s.'earchfog:for an operational. deffnit..,·n tb -use 

: in· this di~cussion ~ ciune across· the following in a collection of read'4.,,gs . on · 

··nvironmental planning prepared by -one of the agencies that plays a major ·role 

in water an(·~lated land reso~rce pl~nina, 'the Office of the Chief C?_f Engineers, 
.! •• 

-SO-r ..... _ > 

• ,: 

.-~' 
,, 



.. 
.•. . . .~ 

'··; .. 
•, 

\:' ~-i:·::;·:·i""""ep·artine~t of th,e Army (1970)"::. · ~ 
~L ~1>•<< ·"The environment of any living organism· includes all things to whatever 

·.·~ extent ,th~t ~they can·· affect orcan be affected by . said. orgarii~ms .. Factors 
!J ~ "'· • • •• 

·' s·uch as soil~ water, air, cities, plants and anim<i:ls (incl~ding man and 

his .culture); forces such as \\'ind, tides,. gravity and man's activities; 

conditions su.ch ·as light, temperature, pollution and humidity; ·and 

prpc.esses such as photo·srnthesis, miner~! cycling and dec~mpos·itic:>n 
' constitut~. th~ complex known as the environment'11

• 
I 

<I 

I 

The ?erin~ ·ended.··:w~th .the admonition:.. .. . ' 

. f. .~te '·that man i·s both a factor and a force" 

.. · .. 
: .. 

-i..:.. • 

. ··. , ·'/~~-. 

•,:·. ' Environmental planning then~ls a process wh~reby the interac.tive and 
Q' 

· . . ~ynergi~tic n.a·ture'~ the relationshi~s between these ;a~tors, forces, -conditions. 

~nd .Proces"ses are r~&j\ized as providing b9th constraints on, and. opportunities 

/ · _..,; ~or th~ realization of socially preferable i:~source .management d.ecisi~ns. The 

env·ironmental concern, .as· curren'tty eipress~d and as inferred historically' 

.• 

•• i 

. -. 

, . \ .· . 
·relates to the ~~d product of. the planning or management process which contributes 

tq or provide;;. for the bes:t p~ssible "quality of life" .. 
·, 

.This :is not a totally new concep.t ·in public planil.ing._ Significant examples 

of wh'at today comes under the rubric of environmental/piarinfilg and environmenta'l 
. . .">. . . . ... . . . . . .. ' . 

quality-concerns ~an be fou~d fot e~ample, iri the early ~f. rts .. to c.reate state 

and nat·iona-i parks in the niieteen·th century -- preserving·: .ez:tain natural 

r~so'G'rces '.and ecol~~cal ·. syst'ems. Th~s was, an ~-~verri~in , .. bGcer~ in both the 

designa~:~on of Y.osemi te valley as a state ·1>ar1t in 1864 a11d( ,the creation of· 

Yellow.s~-~ne National Park in 1872. '*. •• ~1 
. .~· '- ., ~i,;r., . ' 

• . . ·. !" ' 
Th~ Act. which created. Yellowstone :st'ated that the ·;t . _;:be: 

" ~'!-

"· .. dedicated and set.apart as a publi~_park or pleas~ring ground 
... 

for the benefit and e·nj oymen't of the peopl~ " . • .. 
. )"' 

It rµrther provided fo~. . •, -. 

" .... the
1 

pre •. t:ion .fr~~ injury or sp~ilation o( all timber, 

. mine .. r~l ·deposits, natural curiosities or wonders within said' park, 

~I and their retention. in th~ir. natural ~ondi tion" . 
. !':. . .·~ . .. i\ . 

Thi~ concern with the, 11reservation of nuunf.L .rtes'Qurc:e's and unique 

·•· 

• , • •• ' t-' • : . • • 0.... • • . 

'lands.c97pes coupled ~ith a concern for contr()_lling resourc.·e exploitation 

na't~ial 
was\.th·e 

·a . ,, 

. ./("- . .. . 

. _.re 
• d 

··~-. . 
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. • ... "'·· 
major focus of the' conservation movement which followed and gained momentum• L.,~ 

·.through the 19.30' s 1~ Public eii>~cerns focused o>the extr~mes -- on the~l 
preser~ation o~he uniquely, good and on eff.C?rts to ameliorate. the efiec s . ' 

man as' a force capable Of cre·ating ~isfi_ts or uniquely bad environme_!ltS, fo,r. • . 

~xample tf]-e "c:ut~over forest l's o·{ the midw_est .. and the dust· qowl -of ~he..: .. · r:;:; 
. l . "'i, I !", 

great p a ms. . i > . · . .· ) . 
·., r r'" 

The first· perm?-nent fede~al ·i~glslation relating to air ·qu~lity a~d w¥-ef'" 
. . ~ 

quality was enacted in the 19'S0 1s. The major thrust of the 'environmental 
llJ . • . I' • , • 

movement, however,'took place l.n the i960's and 197&.•s. ·Increased legisiatl.~e ·. · 

. attenti~n· was focused on: air ,and water quality and a host·• ~f new ·e~{l.~onment~·i::~:-- . ..... ' . 
concefns arid programs were debated and: !aunched. ·In 1966 the Bureau· of Outdood• 

t . • • ·.• - ~·. 

•Re'creation proposed a program· for a nation-wide. system of hiking trails an~ the Q_ 
Departm·ent of Conunerce proposed a system of scenic. roads -and parkways. In 1968 :, 
{~ 11J ~. 

"~.ilegislation _was enacted creat.i~_'a riatiOnal "W~.ld and Scenic _Rh~ers Sys'tem'' :<t ·, ~ 

These proposals ~re' oriented '\o the_ proteciion "or pres~rvation of sect'i~~s of~. 
the 'environment that were de~'rtie&l to have sociNvaluc in that they contrieu.ted 

~ I # • • 

to t}}.e geiieral quality of life. They were enviionmental settings that provided 

opportunities -- directly ~r vic~riou~~y.-.~· for q~alit~ e~vir9fll1lental experience'(/ 

1In his Messa~ 1*:> ·Corrgr~s·s on Febr,uary 8, 196S, PJ;eS ident. Johnson "stated:~ 
.... ' . . 

"We must not ·only p/gtect the countryside and save it from destruction, 
~- . ~ 

·we must r~store what Has .been destroyed and salvagef th~· beauty artd charm 
of • I·. ... . ' ·. . . 

of our cities.. Our conservation must be not just the class.ic. conservation 

of protection and-dev~~~ent, but a creative conservation of restoration ~ 

and innovation. Its ~n~ern-is not 'with nature alone; -bilt with the tot~l 
:· • O,,· I 

r.elationship bet"{eei:i ma,n and the wo~ld a~s>Und him. 'It~"- objrect ·,~"'~.not just 

man's welfare, but th~ dignity of man's~pi{it 11 :~ . 

. . .• ·,:·,.· .t:'· ... , 

"' , In this me~~~A1e P~es.ident declar'~d_:'~~:~>sppp~f;'~ ,. ·· .: r.~po_s.E£. -~~gram~ 01· 
.. scenic highways; trans and ·z.iv~.r_s!·:but he al~o'.'.·~~umer.:. .,·;.•, .J-~g· ~i~t~~:..· ".' .::.. ' 

environmental ills tha:t we~e urgently :in ne~d of -at.te J~fi. ,' ~·.· -~,-"' " .~ ·' " ... . . ~. ' ···~~.:~. ,· , •. ·, ' ... ~·t:t-
o.n May 24 and 25 o·;. 1965 a confer.enc~.-~~'.~ ·conven+t ·~h~· :~ite tt6'use. ·'i~·:~iC ... 

:> . . . . ' ' • . r.-' .. . ·: .. : .:_,~ .. ·:H • • : 0 •, ./. : .: 

Washington, D. c. o~ural Beauty;•. The p~pgram w~_ijh consist'ed ~ ~~ft-.e.e,~.:rJ~~ ~,~ 
individual pa~el meeting.s. and a .. number of -geti~ral \ses.:fions is mtss.t,. i11·w1l~i\f,i:;ni~*}-'·, 

. {.b~cau~e \,/get forth a~"~ag:enda 'of issues ~n.i~h wer.~ ·'~d still are ceJi'.~ral:··1;tj!\j~t' 
.. ·, . • . • ._..'~· . . ·1 ·.· A~~ .~· 

··J· ··: 10.· 
I . ' ..... ·' ? . .. · ~ .J.i , '• 'r 

.. 
.. ·., 

\ 





I . 
I - .. c/. _,., 

· 3: T~q· litatiY-e::::::st::-a. 
1·· ~ "\. '\..J 

. ··>. ·~. .full 
• l . 
nterm .. 

~ 

· ·· !;. _ ~e g~ hie scale: . :r .----~ as 

~.atu~~Y.ste~ such. s wi~ s· ~~ ~o tJte .• e~v "'. onmen;:,. ~]., ~. • . 

· . (,u11i~, .Jeol~gi:tal feat • "' . · panded geogr'1'6.ci;fle of 

.. . • 'ntinuum frging....l:- ..!!1- wi~l.. s' t:J/;ties w'ch co isd~rii!r 
, . _erl:a,~ping. and in~acti_n . ., tura1')id cultural resour~~~~. ¢ 

~. t'" · 5,. e management tOch~tle ! From prese..:ation as !iu. primary · · 

\, J · . . .-o'ma~;g~t~iq.f; f~r en~_ir.f~ental qualitfiPSthrol\gh protection 

. :· · ·) and development to rehabi~litation. , .. 

~~sessment of 'Environmental Qµali ty· ,,. 

'"'·. ·' This broad~ned perception of the environment has presented the scientist 

and the Bla~r ith a set ·.bf. ~ssess;ent p~oblems which will. be addressed in 

. . , SQme d;tail~ a later point in this pJ"ogram. There_ are, however, a few points 

l~nt to the i entification and assessment of EQ components which are 

\ rtictllarly perti ent to the present discussiqn. A 

( \ . . . 
~- .. One e_lement that has b'een· explicit or implicit in all of the previously 

,. 
" . 

-~ - . . 
d~Cussed efforts to provide for a be;ter environment is tha;t ·each proposed 

. , . . ,....._ I . 
acti~n was directed_ to the improvement of t'lie "quality• of lifeu. A,s more and 

more programs were added, the lives of more and more people were in.ipacted_. As . 
programs became more per,suasfve geographically, they began to affect broader 

and dirfe.rent sectors' of t.he Ame.~.i.can population. Not only. were the more - . ' . '·.,, 
affluent members of middle class society who .frequented Nation~! Parks, for 

exampl,e, affected by resource. manageme_nt decis.ions advanced in the name of 

~nvironmentaf quality; but .also the !owe~ income citizens who work in strip 

mine~, who encounter roadside junkyards everyday of their lives or who work 

for river polluting fndustries. As a result of this broader impact.and of . 
11eighteII~d awareness.of _environmental resources in g~~eral, ques;ions of 

-. 

1.'.1lues -- of the subjective dimensiOns of some of the environmental issues -- wet.e 
1a-·- • ~ •• 

•eco~nized. 'Questions of what environmental characteristics are,valued,.aud ~or 
~ ·' 

· '.iat purposes and who bei;iefits ~rom programs directed thereto are exemplary. For 

. :~bmple, should w-ildli_fe and related. habit b~ preserved for aesthetic values 

. nly near a metropolitan cent'er w,ith hunting prohibited -- in ef¥ct catering 

. ,, the bird wat"'Chiilg public or should it be managed to provide for '!he ~a~e 
·:~ 

"?ii): j 1 ~. ~' 

•...... 
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envirorule~tal values of another public; and encourage hunting? Or should th~· . 
'water quality of a" stream be i~proved to the level required" for fish habitat 

or to the level required for contac_t sports? In both of these hypothetical 
. . 

examples it .. is unlikely that there would be consiP,erable disagreement with 

tlJe planners' efforts t<? provide objective measurement or assessment of th~ 

qual.i ty of the resource. There could 1 . however, . be considerable: difference~' 
•• •";' ·~ .! ,! ' ~ . 

, based on_ different "publics" percept'.ions of environmental quality and/or "-

p~rences for.use. A stream or land area which does not provide for a 

·· prefi)"red u~e may not be perceived as contributing t6l enviro~ental quality 1 " 

• •• :1 

to.the. quality of.. life by those sectors of society whose 'preferences are not· 

sadsfied. In other w~ resource quali ~y .may not be .per~eived as synonomous 
~ ~ ' . 

with environmental quality in al 1 case5s by all people,. This pote~tial ·for 

variable.preferences and pe«epdons suggests t;hat the following factors must 
'· . . . . . 

_be ~onsidered 0 in the resour;e 1~sessinent proce-ss and in the development /he 

EQ objective: · · · ., ~ 
~\.,,_ . ,· . 

1. Obj~c;ive .:ea'Silj-ej ~f·_~esource''.qua!it~ based on~,empiri~~al ·data. 

2. Expert juqgmen~t~_\bf r..e~sou~l· e. -·~~~t·'(.~ .. w.h~~e~ ;m~i.rical data are-~ 
. lackirig. _ . _ ~ 

. ~ . 
. • • .. :-,_ ,. , .• ·?i" ••. 
, ~. User preferences r sou ce _us.11::. f'lif .. : • , • • • 

• . • . •'fl(• • . ' • . 

4: U~er p-er~eptions _of e .irpn ~q~~:~·~.-.··. : ~, ··.: . . 
Th~ first~two·factors are ddressed to ~:tf\.l~~tion. Qf:~esource quality. 

To the extent t~at ;he variab-les which'. ar ·m.~~~~d~,;e ~~O'ns~ve· .. to c.hanges 

component of· the environment (e.g.~ open p~c~/ ~ ~c h~h, aes~_!lE:'.tlc 
values, etc_.) 1 ·they may also be l!IOre brf.'d ·Y, ~e\~'rle'd_as ,EQ ,i1'~~c~6tors. The 

second two factors relate to the question\ ~hat' '!~r~~bles or en .ironinental· "· 

characteristics. shou\d.:. be measured. In o er ord\,'. it i .·of. v:.. . 11 imp~rta~~~ 
that the issues addressed in the development pf th~ EQ obJ · . e. those~ -

that are recognized by the users, 
1

the· ~everA1·fw~\_ics:e· s ~h~.u. ~-. 
impo~tance: A~d, 'thf;s spe~k~ ·to the _\issu'e o~ pu_blic i :. olv'1::n.t(.a; the iest 

possible time m tl4"
0

planmng pro~s\.,/,,.. . .. , · . \. . · . .f . 

ThCE~viro~ental Q~lity Object:v~~· ;~~',.,, .. ·· · ':. ~ . .'. :_. ·· .. _ ... ~-
"Th:l.,s. qbj ective, r$flects society's Qtnc'e \and ~phasis ·for the · 

j . 

natural environment and its mait1tenanc?"1ind nhancement. as •a so~rce • 

"' of present enjoyment and a heritage, for 'fut.\t·'.~ ,~mm 
'J' . ...:~;·,·~ 

(emphasis added 1 WRC 1 p. '33). ) '' · 
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: ,:: .ii . ./', . ., ~. ~ • . "'k~'-=~~;; : ·-.. ; •. -~:t ,·~ '" .. ~;:· .. 
•• ~~ ~.: ·:· ~. I ,.~r~\.;~~,.~:':'il':' T ·, (. ":.· ·~ .' . J·.··,'·· 

·~ '111· .,_, ·.~·~·· • ·"ff'. · .......... 

. \_'. 'i 

~, • ... ,; .... "'·. ~;. .(. ..... ~~ • 1:~ . ; ·\" .. •/•o.'. • ~·" :. ·: ,.( .. _ '• :~• .·~ ' • ·, 

·~ •. .. . ~ • ,u~fl~n~fve ~~;'·v~ied.'~l.¥;rit'G_a1'): ~~ychological' recreational and 

t. ~ :~:·;<~' ·.: ·:· ~ ;· .. :~~fir.}~L~~e~;·· .·t~~:;ren~0iri~;ntal_.~~~~~ti~· ·~et"iec~s ma~' s abiding 

.··~: . ·~"~ ·~k.;!~,·~1;1/!~~~Y. o.f~d\e.·na~ur~l. ~hts1ca~-b1010.g_1c(1 sy~tem in 

..• : "f. "/wh:k.n .. ·~1f l.ife .i~u~t.air\!d~-~ fem~ll{$.~s ;~ded, WRC, p. 33). 
1 

; .i·~ · .. fl ·:<«~The ~ave_ats tin\~11~se ~W?~st:~~I ~~rlt~ "1~ing. to "natural environment"· and 

:.· "' · ,I ... ••11a't~ral.· ·. physic.al-biologicf-:sistliJ.•. a;e· approprj,ate and hoel ev~nt, I~-~ye, 
.r. . . • f . ' • .. ' . • I .. . .- I , . 

. · ;t~ ·a .. s·e.:t of_ principles apd· s.tan~-r for water and related resources ning. 
... j, 

· Th~, cerit;ral theme is resource plann.in.g and these terms ~help to define the 

natural r~·sobr~e domain. They shou~, not?o~ever, be interpreted to exclude 

metro~olitan areas fr.om c_onsid,erationXil} this kind of planning.· Natural . 

environroimts, ~we define them as 7nviro~ents consis\ing of primarily 

natural physical-biological systems. rather than of cul~ural, socio-economic 

systems, can -- ~ould _:... and do exist in urban metropolitan centers. They 

( · are in fact. - in.lthe minds of· many people· - essential ingredient~ of any 

quality environment, be it rural or urban. 
' . 

Environmental Quality Components 

' 
4 

1 JThe Principles and Standards list· four exemplary components of the EQ 

objective. They .relate ~o: amenity values; cultural, educational and 
~ . . . . 

scientific 'Q"alues; resource quality;, and maintainin1 options. for the-/uture. 

Th~ comy?nent relati?g tp amenity values states: 

"Management, protection, .. enhancement, or creation t>f areas O·f natural 

beauty and .. human enjoyment such as 

scenic ~ivers, lakes, beach~s. ~hbr~s. 

, ·. and ~.stuari es 
)- ' . ''.;.""'.-: 

II • 

While some of these resources. suc·h flS mountains and wilderness are~s ar,e 

ur(ique to or can only be found in p.at~ral settings, open and. gre.en space, 0lakes, 

/\::6eaches and .shores are not. The planning and management of these resource~ ·in 
'','· . . •· .. ' 

·/ ·metropolitan areas c~n contribut"e signi~icantly to urban' ameni tie~. The 

s.tructuring of open and green-space, for example, around natural drain~ge ways, 
'\ 

:\round rivers and streams. can provide linear parks . whic~h thread ·their way ' 
I . 

throughout urban areas; which can serve as visual and physical means of 
~ ·-

~a ru ct u r.i n g uri.n _growth; and which thereby cr~ate and enhance aesthetic 
' . ( ' . 

·:"alues. ~ can ~fi.ne boundaries and identify neighborhoods or sectors of 

the ·C:~ty. In summary, amenity resoufces should be conside~ed alo!lg the entire 
'i . 

environmental cont:i,.nuum; from wildlands ,to the· cl ty . 

• r 
'·' 
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The :ompo~ent r_ lat in~. to cul tura; , educ<\t~opa1° ~nS. ,sc ien_ ;~fi~ Va~es : 
/" /elati 1 . ·. J . , . .., ·.::• 

states: 

"Management, preservaj;{o~, or enhancement of especially valuable 

or out'standin"g archaeolog~~al, historical, biolog~cal (including fish 

and wild~ife h~bitat),•and geological resources and ecological 

" systems . . • ". . - . . _, 

. ,. ~ I 

This omponent recognizes the importance of protecting ~x'ampies of 

relatively. u dis\urbed naturaliy oc~urri_ng. ec.osy~-tems for ed~ational purposes. 

and for scient"fic study -- for the maintenance of div~r'sit'y in~he environment . . ... ' 

a~se as enchma~ in assessing the im~acts of --?1~n on· similar ecosy~ 
It also recog.nizes the educa(i,onal and cul tur'a-J... ~alues society attaches t'o thea· .. 
buildings, structures, 's-.ites and other artifacts "associated with the history . 

• ." • • I 

' • . J 

and the prehi~tory of the land, the country and the culture·.. Th~e ·bui_ldings, · . . 
sfu.uctur~s. sites and artifacts are tangible examples bf the values and.actions 

wh~ch represent where we.ha'{e be~n•bo~h a~~ nation and.~s indi.vidua!s, an~ . . 
how we got to the present. '•They represent actions and arti.f(!.cts of warfate .as'~; 

/ wel i as .th~ accomplishments of .conun~ni ty building. They p.iovide irrs~ghts to 

.. 

the evo.lution of its social and political_)n~~tutions and- its scienti'nt and - · ·. 

technical developments. 
~ 

*
,he component_ relating to resource quality. stat~s: 11t - .. 

· , "Enhan~ement of quality aspect_s of water, land and air by contr'ol of 

\~r -~ ·: t;ion· or prevention .of erosion and restoration of eroded areas 

t"':.t-~: ......... ~~El.~~in~ the need· to harmonize_ land .use objectiVes in· terms of 

. """prody;_~~ivi ty for. ~conomic ~Se at'fd deVefopm~ with conservation of 
-~ 

tile re,o\..tiCe . . . " .. 

. This component addresses a broad topic. It speaks, for 1example, to the 

issue. of non-point sources of pcHluqon which arc related to :ii.ar:r.:ing land uses 

and land use practices. It also speaks t~ the issue of relating use to resource 

capability. : Con~~d~rations ·of steepn_ess of slope, _·ground water• level and so~l 
qual i tr for agr-icul tural product ion are factors to be considered, "both in . 

controtling non-point sources of pollution anJ in harmonizing land use objectives 

with conservapion. of the resource. It .suggests "the consideTation of resourc_e 

capability analysiS as. a step· in the planning: p~ocess as a means of identifying 

the parameters o,f harvionious f1and u's~ and co'ns.erva.tion objectives. It also 

~ 
..... . 1'.t 

'• 1 
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suggests. that .related land ~:se a 'te~ whic~ is. - defined in the ·Principles 

and Stan'l!ards be de{ined, fOr .exampl~, ~s"the w~shed in'the c~se of a river 
~~sin study. ~'~ . '~; /J:· 

I· 
_The component relating·to the m~in~ainiQi.of options f 

' ' .~ • I ·. ~ ' 'ti. 4.• :1'.• . 

i! l1°AVoiding·:~rreversibl~ COllUllitmen.ts of; rescfurc'&s to 

the 

'• 
all forms. of developlnent"and use affect and sometimes change th.e tenuous 

balance .of .fragile ·aquatic and ~errestrial ecosystem~, the im~lication ~-
( '•' . . . . . ... . .. . 
I .. all. 'possi'.ble eg.fects and changes on such systems 1s. imperfectly .understood 

P. at~the p~esent time. In the ~bsence of absolute measures or standards 5_?r 
' . . I 

· ... _ rel.~_~bl~ predicti_ng ecological change' .. these plannl.ng stand.ards .emphasize 

J.· .. _'the''~~~ for. a cautionary ap_proach in meeting development and u~e objectives 

· ·r;'-.in~o~det to miniml'ze~ or p
0

reclude ;.the ppssibility· _of undesirable and possibly 

irreverhble c:!hanges 0in the naturai-':'fnvironmeitt -. •. . ·r~,; · 
•. 

' ' sugges~s that pruder.c~''be exercis~d· in· the allocation .of This component 

· ~ resources when. such 

are irretriev~ble. 

actions appr~a~h..'the ir.reversible 6t~~ake commitments. that 

It S\,Jggests, for example, that high.g~outl.dwater yield and 

\ 

recharge areas, well sit.es,. flood plains, pri_me agr~-cul.~ural ·land, wetlan?s 

mineral deposits and potential reservoir sites be preserved or limited in u
1

se 
' I 0 • I ' 

such 'that those resource- val,es arr wai~~ble to 'future generations eve,n though 

. their exploitat!on is not req~ired to ~tisfy an existing demand. _-l.· 

.The EQ Objective .and Envirorunental Concepts 

How comprehensive is the EQ o~jective as defined by the c_omponents?_\'-low 

·do.es it measure up to the expanded c'oncept of the environment .discus earl r·? 
> 

Five dimensions of .this expanded concept were defined; thei.paramet of qualiJ;y, 

the enyironmentaL.setting, the qualit11;tive fcale, the geographic seal and the , 

y managemen~ techniq~es' or· alte·r~·atives. The EQ obje.ctiv~ address·es ~ach of these 

~ dimensioJs ~ither explicitly or i~plicitly. . , ., ,,.. 
. ... - . " 

The parameters of quality are add\.essed explicitly· and .are i~ fact set . 

fO~th as th. e four .comp_o_nents. They range. ac~oJ.s a. broad spect~·o. f natural,. 

biological, arid cultural resources which·are as urned to be the c~itical 
parameters ~r indicators of EQ tha~ c~n be add e~sed in.a progrff water 

and related la_nd re sou.re es planning. -~ r . 
:rhe environment a"! setting is addressed implicitly. 

<1 . 
:>..t:andards. sp~ci.fies~ fmphasis cin ·natural ·env~ronments 

. ; . ) ~·· 

The Prfociples and . 
but they do not su~g, • .... ,,. 

J 
I 
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that these natural' environments only exist somewhere near the wilderness end 

of the environmental continuum. The parameters of quality delineated in the 

rour c?Jiiponents are found_in metropolitan set~s ~swell as in wilderness 

settings. Hence, c::oncern ~ith·the full r~nge of e!'1vironmental settings along 
4 

a continuum ranging f'rom wilderness to urban is ~mplicit. 
. ~ 

The quali.tative scale is explicit an~ ranges from' ~isfi ts sue~ 
water and land pollution tb high value amenity re;ource~ •. 

air, 

. . 
The geographic .scale is explicit .and includes i'ndividulf objects such_as 

r /,.f. , < 

a geologi~al feat~re o~ an historical ~ouse to a region sue~ ~~a~atersh~d. 

The management alternatives which are explicitly specitled range fro~ 

rehabilitation th~ough development and pr9tection to-preservation. Thus,~ 

fu~l range of ~tr_uctural and non-:struct4-ral devices are implied for the 

_imp~entaiion of the EQ objectives. 

Techniques ~nd Devices for Impl.ementation 

~Preservation refers to maintaining the status quo of highly valued cu1tural 

· re~ources hnd. relatively undist~rbed natural system.s as evidenced by an aggrega

tion of existing objects or artifacts or by existing ecologi~al processes. It 
' 
suggests very li~ited consti\aints on use and require~·primariiy non-structural 

-~.devices such as acquisition in. fee or part. 

·Protection refers. to the ~c~mmodation of_ limited change without loss of° 

quality in critical en 

~gricµif\).ral 
Jevic.' ... · -

inc:: 

erital characteristics or parameters such as ,. 

space and implies primarily· the .use o~ non-structural 

purchas~/lease-back, land-use controls or·tax 

\ . . . 
· e~~ent the initiation-· of ch'ange to pr~vide some desired, 

envirorune.~ cha acte:dstic or attribute such as the clearing of woodland to 

provid' a view, roads to provide access tcy,enviranmental arneriit~es 

o-:: c;r.eating water to enhance aesthetic quall{ies .· It usually requires 

structural devices su'ch as roads 'or dams and m~y also requi.re non-struct.ural 

d~vices such as acquisition. 

Rehabilitation refers to the initiation of .change to ameliorate misfits -

' and to create or enhance environmental ·quality characteristics such as -by 

_reclaimin~ ur~an waterfronts frbm derelict-structures or removing structures 

'--
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fro~~ffj>9d plains to create water oriented open spaces and areas of~tural 
beau.,~nd· human enjoyment. Rehabilitation can also requir°'; the use of both 

structural and non-structural devices. 

This broad r~nge of mYnagement alternatives, from1 preservation to 
,· -

rehabilitation and the related non-structural and structural devices
1 

provides 

'. 

ari .effective means for addressing ·environmental q~ality components at essentially 

all planning scales and in al'l settings from wildlands to urban. The use of 

these alternatives and devices is also supplemented by a number of related 

cong:essio~al directiv~s or_ public .~of.cies _such as: 

• The~ild and Scenic Rivers Act of 1968 (~blic Law 90-542) which 

. provi
1
des fOr the ·pres~rvati.on of ·wild rivers and the prot·ection 

:il.- scen~c an~ .recreational rivers; 

.~ The National Flood Insuranc~ Act of 1968 (Title-XIII, Public Law 

90-448) which places. increased emphasis on iand use regulations• 

in flood-prone areis; 
. 

. i'he Urb~n Growth and New Community Develppmen~ Act of 1970 (Public 
' . . 

Law 91-609)·which calls for the preservation and enhancetent of 

both the n~,tura:I and t~~rban environment in new cornmu~i ties ' 

including. new towns in-~own and, major additions to existing 
'·• . ' 

co~unities as~well as free standing satellite COJllD!unities; 
. -

;--The Rural Development Act. of 1972 (Public. L~w 92-419) whrc:tl(;· des 

for the mana~ement of agr~tural, wast~s, s~il erosion and · .e 

of ground water; and . . "\. . ... . . 
,:--.• 

. 'The Federal Water Pollution Control Act" ~~ndments of 1972 (Public ·

/ La~92-500) which establishes g~ls. for waste. trea,ttnent. and wa1!er 

quality. 
. 

S~ch congressional directives can be interpreted as e~pressions of public 

val~e;,. As 'Such they provide guidance' in· the ident~fication of EQ components

and in tpe identification of relevant· techniqtles and devices. 4 

Maximizing Environmental Quality ; : 

. . The_ fourth· and final secti;>n of this discussion is intended to suggest ways 
.-

of maximizing EQ. 'But, what factors contribut~. t"c~ the maximization of environ-
+>. • •. : :(' 

mental quality in the planning process? Th1s.1s an important, but very"difficult 
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question to answe~. Obviously there are man~ factors whieh"tontri~ute_botl")' 

in discrete an~in interactive ~ays but no single approach or factor provides 

the genius loci of the EQ.objective. The folloiiing comments will ~ununarize 
'five· of which I perceive to be the more important factors or way's. Some o( 

the strengths and sh~rt-cqlJ,\~ngs of each will also be noted. 
I 

The first. factor f9r c~nsidera·tjon is the importance~f yiewing the ~. 

• plaJ)ning area as an e~viTonmerital continuum rather than a$' ·a set .of discrete,··. 
' 

·discontinuous sites. It is essentiai tha~ :reso~rce planning programs be, ~~,_,,,.·· 

undertaken with a full kno~ledge of the •implications. of· the previously stated . · · 

operational definition·of the.environment -- the int~raction between factors, 

force.s ,· conditions and processes -- and within the broadened conceptual 
' ' .. 

framework of the environment and environmen~al quality which has eyolved 

during the past two.decades . 
.... 

Coincident with this view is the setting of the enyironment,r"\.ss the 

independent variable in the resource allocation.equation. In othet words, 

the capability·of the component resources to·accommodate varying kinds aind 

inte.nsities of human activities without loss of quality should influence the 

amount and nature of change to be. accepted.· 
c' . . (/ 

In the Southeast~New Eng}and Water and Related Land Resources Study (SENE) 

this approach is being applied to obtain an approximation of the re~ource 
holding capacity of the region as ·an alternative to the Bureau df Economi~ 

' 'Analysis (BEA) population and economic projections. All existing und~veloped 

· lands were classified in oJfe of three phases of an eliminative model. Phase I 

consists of critical resotirce zones in need of preservation which include · 

)ater.bodies, well sites, inland-wetlands; coastal wetlands·, cri~ical erosion 

areas, beaches, anadromous fishing and spawning areas and shellf1sh' flats. 
' . ' 

' ' Phase II consists of highly valued resources and hazard zones which include 

potential reserv6ir siies and related ~atersheds, Class I and II agricultural 

soil,~ and unique~es. _ Fl~odplains and coa~tal flooding areas are cc:fsi~ered 
zones of hazard. ·Phase I,,I consists of area's to be preserved 'or protected. . 

Phase III includes all the remaining undeveloped lands which are then assessed 

to determine their capability to accept dif~erent intensities of urbani'zation. 

Factors used to assess capability include soils Iimita.tions for septic tank 

location, groundwater yield and !ec.harge zones, sce~.ic landscape qua Ii ty, :.slope 

and wildlife habitat. Each of these factors was~assi~ned a density f~gure on 
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the basis of expert- judgments reflecting the intensity of urbanization which 

it could accommodate with no loss in quality •. I~ ten of the thirteen coastal 

drainage' areas which make up the. SENE region the resource h_olding capacity was 

greater than -th~EA p;ojected growth, in tw~ it was less and in one th; same. 

Ov~rall it suggested that capacity was greater than the projected 1990 growth. · . .. -. 
~. This is a 'l.ery useful tool for environmental quality planning but it is 

also an incomple'e one.:· ~esource values are based <;>n. e!llpirical data where 

availabl-e a·nd where neces~~ry. on \expert 
0

judgment. As su~h,' ·it strives for a 

~ degree of· obfeetivi ty. There ar~ several. short-comings .or problems that ·· 

should be recognized in its use. ft does not include consideration of the 

public's preferences for' varying life styles and varying perceptions of relate~ ' 

., qu~li ty environments which are manifest by rural, small .. town, suburban and · 

urban settings. If resource capability were to be the primary EQ planning 
_; ' 

factor, it could result in a r.egionally homogenequs 'environment supporti~e 
of limited variations in life s_tyle. It. may also, a.s a recent)criti~c s

0

tated, 

become accommodation planning, "under which growth is asstimed and t'he only 

question beco~es'ho~ to accommodate.and distribute ~t". (Conservation 

Foundation,,~974, p. 7). Another proble~ is that' of" the variable quality cJf' 
,the resource inveptory data used to develop the capability analysis. The d~ta . 
are usually assumed to.l;>e of equal quality; particularly in reference t'o the . . 
spatial distribution and locational aspects, regardless of the sampling 6r-

other inventorying procedure emplo~d. An unjustified precision and spe~if'ic:i.t'y 
i.s usually imputed to .these data. ,~. 

The se~ond important factor.in °laximizing environmental quality then .is 

the identification of the "plibl ics" environmental preferences' and petceptioii.s' 

of quality~ A~ already indicated, these preferences and 
' 

and probably will not be consonant with an objective a 
" .capabilities to accommodate change. The Principlelif and 

' /' 
in refe.rence to the importance of this facto.r t.ltfoughout 

.1~ ;;;-'Y,· 

'' 
plan·ning process. 

' ' tions may not 

Standards are explicit 

the entirety 9f the 

The third factor.tha,t can contribute .to the maximization of environmental 

'..JU al i ty ·is th.e identificfltion of priori ties for action. Cri te.ria which were 

'· 

develop.ed to address the question 

~!orth Atlantic Regional Water and 

of environmental quality
1
priorities in 

Related Land Resources Study (NAR~ f9r 

the 

example 

related to: .. 
80 

• 
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1. Areas and resources with the highest probability of loss or 

diminution of quality because of existing or impending press'ures 
.• . 

for developinent and change, ar~as that are sensitive to qualita-

tive change: in the i!'1111ediate future. 

2. Areas and resources nearest to .those ''publics"' most in need of 

enhanced e.nvjrorunent.s b~c~se of sub-st~ndard existing environ

ments or because of limited access to)environmental arneniti~~' 

and quality experiences. 

The fourth factor relates to the identific,e'fion o:f"the best techniques and 

devices for the realization of' the desired EQ benefit. The Connecticut River~ 

Basin ~upplemental Flood. Management Study (CRBS) for example, is. recommending 

,a non-structural al ~ernative for flood control as the one which is most." 

'. supportive of the "publics" preferences and perceptions of quality, an al terna'

..... tive which emphasizes preservation and protect;iQn of existing qualities. This,

option is ex pl ici ~ly recogn.i..z.ed in t_,he P.rinciples and Standards which' sta.te 

• ·" . . . consideration ntay be given to an al tet'native which explicitly l>recludes 

any significant forms of physical cons,truction or development. When~ such a 

'no ·de·1elopment' alternat-ive is considered, it inust be recognized that positive 
I . 

aC·tiOn iS nonetheleSS required tO assure that the I n9. development I COncep't Can 

be realized ... " (p ... 103). The positive actions under consideration for the 

no devei'opment alternative in the Connecticut Basin will be selec1!ed from the 

follo~ing: 

. Subsidized insurance 

.. Compulsory.insurance 
·, 

Ewergency relief 

Flood watning and forecasting 

Emergency evacuation 

co,m'plete acq'uisi tion 
• v 

Partial•acquiS'jtion .. 
Flood plain zoning 

1· 
.cluster zoning .. 
Wetland laws 

Building codes 

Subdivision-regulations 

Encroachment regulations 

. Urban renewal 

/ 

.. 
·~~·.··~~-'.,. 
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Control of utilities 

Flood proofing 

.. •. 

It is likely, however, that techniques and .. devices which ~re selected to . . 
maximize the EQ objective in one area will not be the best choices ~n another 

area. They will be related to the publics' pre£erences and percep.tiOns as 

they vary ove~ space and time~ 
~ 

• . 

,., . 
The fifth factor th~t ~ontribute.s to the maximization of environmental 

quali ~.Y is the identification of those ac'd4Pns , .. techniqu~s and devices whf5h 

are· c9mplementary to and supportive of both the EQ and the national economi 
/ 

development (NED) objectives .. To the extent that this is possible, trade-o. fs. -

between·EQ and NED are minimized. 

"" -In summary, I have disc·ussed five of what I think are important facto'!'s or 

ways in which environmental"quality can be inaximized in resburce P,lanning 

.. ;programs. r./think tha !: it .i ~ · obvious, howeve;, t.ha t it is. not a matter of 

selecting one or two, but ·rather of applyin~ ·all. 1'11e five factors are: . . 

1. Conceptualizing tfie environment as \ .contin~um and as the • 

independent variable in the planning equation; 

2. Identification of. the "publics"· environmental preferences 
. , ' " . . 

and ·p,erceptions of. quality; r --

3. Identification.of priorities for action; 

4. Identification of the. best techn:i,.ques and devices; and 

5. Identificat;ion of actions, t.echniques and· devices which 

complement and support both EQ and NED objectives. 

.. 

Summary . I' 

In the course of this discussion I have touched briefly on four major themes 

or' areas: of interest related. to envi;ronmental qualify and resource plannj,;ng. ·The 
- . 

. first was the delineation o'f a much broadened concept of the environment ~hich . 
p ~ . 

has_ ev(?lvecl, over the past t~o decades' and which has been manifest· in c.ongressional 
• • ' • I "' -

1:1andates and public ·policy. The second was my interpretation of the environmental 
0 

'iu<ility objective as set forth in the Principl,es an( Standard:s. The third area 

.lo:it was discussed was the techniques and devices whi~h: are both explicit and 

, 1nplicit in the EQ objective. The fourth and ~inal l~me ~~-area of interest was 
. ~ 

~. ':;;..r;tpling -.- hopefully a critical samplin~ -- of way$ ol' maximizing environmental 

4.ual.i ty in th_e planning process. 
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The.thente$·were broad .. ,., · .. ~ .. . . . . and ·as·"~ result, time. did ~o't allow for much more . . 

any one area. I d~, J\owever, try to .. pi:ob~ the" edges 
. . . than a ·genera·!. review in . ( ... 

Of the areas .'Of interest r~ther than the 'centier· Wherever possible, Jlln other 

word~, ··I ·~~ mo·re. interested in. assessing)the a~p~rent .jati tti4,e~f ac'fio~ "that i.~. 
, »6~~ible .l.mder .. th«: ~new Princ\l>le.s· and St~ndards thart~ I am i~ :4efi'rring a set. af.\ 

P~ec,ise ,··, stt~~.ly define~ oomprents, techniquEls ·and P-j)ice~·:_ ~I •find. ~o~ndari~s 
'·wh~ch are define~ as. zon&s mofe .attractive t~~o"1n.~es~:lrn~r~ .define~ as 
1 . . • . . ~ ''-'- .., . . . . " l.nes. _;..-o..--:. · . - • . . . " • "• . · 

.:.. . . . "'· : : '., .. · ,.. ~-··· 
" "' ., From .. this. :f;raine of reference, 1 t seems to , ':the: Principles and 

. .. . . . . . \· '. . 
~:. ~ ... Standards can• be interpreted as.,, marvelp~'y':~ . .d a~d flexible .set of 

·~A~ &uidelines for undertaking 'water and. rel~ted l~nd. resources''Aplann.ing. '[he 

. ',l 

. ''"""" .. 
, .. ,. 
-~-

.:.Jj. e~irorunen.tal quality o~jec):iv·e providest!.J;ie lp.tit~e for dealing wi~h a Ji:V'er~e 
. ' •• ' ... . • t. ' • . • ,,.. ~ 

.Jll'ray of factors, foz;ces, conditions iind pj.Ocesses whh:h .impinge _.:·•direotly. and 

. .:!-ndi~.ect1y ~rr ~he. q~a'~.i'ty 'cy life over a ~ang~ _of ,geograR~ic':.~c~l.~s ·~nd ·en~.itn- .· 

·me.1.1ta-l settings.· From my vantage point, 1r.u1~. be· un;ortu~t~ to l!irrlterpr~~l-,,; 
the d.ocument in a narrow. precise ~nner. v' t :~-- • • • •. ·,• ·-· .• ~: ·: ·'.'-:;'.·. . ; .•• 

•. f ;{"· ,. ·A· . ,; - ~p • •· ·. • .. .r. . . . •. \.: .. ,•. " . . ., ; . '. . · ... ·. . ~ '~ .,t• 
. The fourth component ·of ~he EQ :obfective is addressed to ,av~·i'dirig·. irrevel'sib,l-e 

• • J' . . . . . .' . • . ~' . . '.>,i 

d~cisions: •. This ~dm.o.1it~on mi~~~- be ap.plied equ~~ly .. w.ell to t-~t::~.~r"i~ i-n~rpr~~~.> 
tl.qn and q.ppl,catJ.on of ,.th~ Principles and Standa,rds; . tet me .close w1 th an \,l~~e11. ~, 

~ . '• : • . •• ,. •· ~, • ''"· \. • , ' , . : ·~ I 

USed q4otation.fi"O~ One O.f· my geogr~phy C~ll.eag1-10e.s _in;the,. r.e·Sb~:r.ee man~gement· ·.: ·~~~~ 
·-·------ .. ·• ·----~-•· ·---- ·------·-•· --~----· ·--.:..- ... ,:" ---·--··•·'--:.• ___ .. ._ ______ ....:.,._...;. __ _:. ____ r-•••,..--._',.··.--... "i- ,• · . ' ·····,lt'f..t• 

.~(":·:- field: !'There ate times w)len -am.b'igui ty tiath ,it_s c·ha~s" ! :-·in- pth.er--\-ij,i~s·~---t;lj"e~--'i.0~~--;I"·: 

· \: .. PTinciples and Standards have to 'bi b~oad ·~ntj~'g.i{ ·!~·::·cover the .. three i~~eis 'of > 
.. ~y:i_~ . .. . 6 ' ............. '. ~ • • • . . ' ,. · .. ,_. ~ l ' ..,. 

pl~nning and t.he considerable differe.nc~ in envil-onmefital ·co·nside;t".~tioils to 
. . ' • . . . . • . ~. . • . .,· . . ., ". ' '- I_. ·, 't . , 1:, ·• 
· . _diverse· pla~g ~e~ns .acro;:;s thE'. nation.' , Ta ac~ommo~ate ~~iif.:br~a-dt~ _and" ... Ii"· • 

... 'div~~~).ty ~s well' as. retaining t\e .flexibility 
1
t? enC4JlllP_as_s, _eser_g·in~ plar;i#ng .• 

tec~.~oiogies and env.ironmental assessment techniqµes," and when a' gen'er<;tl document 

:" • ·/~~,l~~f~ i:d. to _a S~eci~~C r~giort a~d-. se:t of' issues, a cer~~in_ ~qun~:_;Of·?mbigui ty :· ·. 

· lS" .. tt;,P'"~b_e expect'ei:l and should be des ired. ' · ' ·• . • 

.. 
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INTJ\;SA;~nsultants, Alexandria, Virginia 
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1"-'" 

.. ··--.. . 
""\ This pa~er._~\q~~~~s on .·the Re&,ional Development (Rll) and Social,. ~l-i- .. 
Being (Sf'IB) accounts spe'cified in•'the Principles and Standards. 'Tlle p'urpose 

i.s .to (1) exp1~fo;£~ ~Q..~~ of'the RD and .s.ws a~cotnts, (2) summarize sp~cifi~ 
cation of, the"'ac_~ount.~," {?s) pres'(.~ipro.Qle-~ o{ inchiding th~m i1!- the evalua:.. 

tion pz:ocess; and.i{4) indicate a proc.f implementation. · · }\ ·, 
. • . . •... I . . ' •. 

, ... ,r 

The implem~JittioJt··'.P:rocess discussed ~er~ ~s based on identific?tion of . 

important eff~~eJaJiJ''.:to ~·ai:e'r. resource prog_!aJT\S .. Measu~ement of RD, and ........ . .. ., 
, · SEB effects is.,:further discussed in Topic Group IV of the Mam.lll'l'r. ' . 

,It 'II ,.,, . • i ~ . •t 

·.t- .. Role of RD -and ,SWB Accounts 
~- ' • • ..,... 'j'.' • • • ... • . • • 

~·' ·: ....... '· ·;_. i'.' .. 

~ ·, 6 ·~· ~: . ~~ ~Principies. and Stand~rds, "supercedfng Sen at~. Document 97, repre·sM\ 

··.: _·. . .• • a definit:,_. c.hang. from past reso;ce planrii'ng. ·~They ~~11 for syst'e~atical~~· 
· '« ·, relatin~ alt aspe,cts of. water. ~d. rel!lted. l~n9ources,.~~~nning .to _economic• .. 

.. . :~ ~rivironment~1. pla_nnii:ig criteri.a '1pon which plans may .be formulated an_d .·' · . 

~-'" -- -·,---:a'PSe~ 6errtiy--juStifi ed~- -where; appropi.'i'ate ref fetts ·on·:Tegi~ria 1--<lev<>l opment- · - · _'! --,.. . . . . 

· and ~ocial well-be--ing ~iii t>e asse$.sed. and displayed. 'The purpose of s 

". 

session is· to· discuss th~· latter t>'j@ of ··sments. / 

• The .RO and SWB a~~ounts do not .represent f~rmal objective,~3:!¥t, are·. 

inciuded ·in the Principl~es and Standards to .allow consideration _d~~~~~t~~~ .. "';. 
·· issue~ that fiiiig>lt not otherwise be, Jllanifested in the Na~fonal Ec~k~d.""c.··. ·~/i}r> .. 

. . > . . ' ~~· (. it~·.'.;{: 
Dev~.lopment (NED) and ~nviromnental Quali.ty (EQ) accouqts. - In .a re_cen~·. :/;·· 

p~bl~~ation, the birector~df the Wat~l' .Resour9e~ Cpuncil stated: . :·:·. ·~ . , 

'il ·"As the· Prin~iples. and Standa~d~ are wr~tte~ ·now ~.er- · 
mulation of alt

0

ernativ~ plans' will.,be ba~ed.on n:_ ·anal 
'eco~omis,alevelopment and environme~al quaHty o*·ctives. • 
BaslcallJ" a reoonunended plan must Wve net, econo ,, · : · . , 

.. deve loymei:it berief;i.ts except .. wh'7re the. de:E~ciency. ~ri.. . ~ >'J:,. 
' net benefit resul;s from•bene.f1ts.oi:egQ'tte or .aclditional ···~ · 

costs ~ncurred to serve the envi ro'nliiental qua)Ji :tr· · · · · 

•• . .. 
·:'..,:•:• 
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objective . .,In other words~ .a plan with no net,econemic • 
benefit could ·be rec&unended if it has "Werriding long-
te·rm en-vi(onmental .~enetits. .-i 
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' ;•'' : .. ; .· ' . . .: .i< -~ . •. ·." 
..••. ·<' .··.,;.~. '. .... "\ .. ~~~·~·~. . <i ''.·:· •• ? .: ' ·. . 
-.'•7 ::~#J;-,~.fii;-.. .. :;· :,\l'. Pr·esen::. Spe1:,ification of the RD~~.d SWB A~ou~t~' .- .. 

-· ... ·.·~~.· .. ·.'Is·;~·.;·.·. ,. ,:,· . . ' ... · .. ' .. · ' "'·'. .··· '. '· ·. 
,_.J .. .:·:

0 
i,'i'"·~<,~·.~~nce·~.h~,;~an~ S~B· ~c~u·nts f}re\.~~selr, pefi.ne~ co:~1.f,,ed :to -.tw_o .. 

• · f . op~~cu.~e. accou!lts , ... rt, ls lmpOft~:·.t.1l:ati~~i.#& to incpn>~rate t_hem into 

the planni"ng"'ahd 'evaluation. pr~t~~-l>~~}~s~~-"t a:).~~?d.i u~dpr~tand~~.~ o'f whllt 

~ is aJ\9· is
1 

p.ot~'-specified ~h :~e. P~incipies :··an~·:~~~t.'f~~,~ .• ·A de!'ailed .. rev.i'ew 

P of ea-ch· acc;_ount is therefo.re warr!lnt~cl: jnic~:'"-:d;i.s:~~:s~e_d ~n Topic G~roup· IV 

{Me~surement) of the ~·ianual. However, .t{ie typ~."~' que~tions asked· in "this 

'·'It'· 

... 

' ' / . ~ . 
revi~r is of intei:.~t in order. to ~nderstand ·~he '.P~!s~ect.ive of the pres~nt 

' Principle.s and Standards. . ~ · · · J 

.:• i.. · What speci fie effe.ct!?. are to be capt•ur~d· wi thin.\ach account 

component? . Clear delineafion of the effec\ is. a .necessary '-.... 

.I .. 
to ards · determina,tion o!i the ·indicator appropriate 

t~ m~asure ~ ¢ feet. 

What spec:ifif ~ dicat~(s) are suig'ested \n 
~ - . : ~- - ~~ .. 

,. ·Standards. tp •,. a§ure the effe'ct? .. 

2. the Principles ah~ 

... 
· 3. What me tho is pre!;cribed for measuring the in.d

1
icator, 

i.e., ~hat·. steps ~s the planner/~va~~ator hav~ to follow: to 
.,,.... 

• 

obtai11 the indicator v.alue? . . · · 

•4. What t~of ddl · onal}e<iffim~~ts ·a~~'made t~ f'ac~ljtate'firecting 
_:; the measur v· .• . • .... • L t" ~'• 

• . . . •"fl.though it ·,i; . · : d that public"" ~r" g!n.r.;:llj. •P.P~llh~e ': . •. ,,;1;f 
------~...:._: -----?iin'i;:iptes-anu--standa:rtl-s--rn-- ·tlie-~ae·rar~R~gi/s'ter·-crtre·s no~t:a--rr~6~d'et:a~ lecr--~-.7:.:··. ··· 
~ - . f ' . . ·Al , • . . ; . , : • I . ,: c' . . . . • . 

d:4?cussion df. all intricaci 1nvol ve'd in measµring RD and' SWB ie.£f~ct>S, . the 
follo~ing. observations ~an made·: . ' .::. :·. ~·... ,~ • 

~·.-:._, ·.~ ... 

•; .. •.\-:· There appears to."be .. a differen<;:~ in the degree o~ .. s9phi .. :s)i··~at.~on._ ~ .t.;· 
, ' . ~I 

~ i :7 t,',~~' . . .. . ::;~n::i ~:d~:::~:~c:~it::::0::~~h: s R~P::::::~. pa:~c:::: ,; ';:: ly . ~· 
~:· .. ~;.;:~. ·.J ~ ·tre· 1·n···coin·~·;.rand •. ·e_m.plo~_n·· t cam·po~ents: .. In. the 'sws ~ctoun·t; t.he . .. ' .:· ;.,i.1" . .-;:+•.' ' - J: J >""'. 

i·~~'- ~~::,l±J i,; ·.~ .. ; .. a. strib.uti:qn·)of ~~rito~; is m~st sped fie in terms ·of the measure .. 
: . . .f;~. • .: .,,, "1lrr."i\ ' ' ' ' 
;r ,,· .~ ·~· .'.' -I•:).> .• (.re.al "~~~~~:·lt ~ollars) .' How_eve.~, ~ik'e~ an_ the ~w: comp.~hent~, ·. •. 

· ·,.:··.:i(: "/: · .. ~· .< .,1~ lacld;~~ .. !t~.:lnit;i..o{ e!, how the_ ~.stribution lS 0to Be considered, f1j1t 
··(· ~. . . - A r 
· · • · ·· • i 's.tB:ting· simply that the benefi_ts. and. adverse ei'fects accruiflr. to ~ !l:<: 
.. '., ,·., ... "~esig'nated petso~.&r group:s 11 .are to be .. assessed: .. · .. '_:· · .·>~~b~. 

~. . ·• .• · ~ Both ~Mount·~· .. hell c:tefirtHion. 6f w,ha&onstitutes. :a.-"s~gil~·fif:~~t" "1~., ·: • 

·,effect that should be measured in· th.e evaluation ·of· a plan:, .\ · · ·· 
. c .• .• ·-i~ . 

, ., 
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• Gu.id'elines would pe desir~b:~-~· ~J that co~s(sten~, choices a_r.e· ·~-.. ~~~ 
made by plannersJ.: Clarification of what is import~nt would help 

. i . . . 

insure that maj~r efred:s are ·~ot ign9red, and that time arid 

effort are.not wasted in determining inco~sequent!a1 effects. 
. I '·' ·. 

N~ suggest\ons are given for developing a display procedure, ' 

other. th~ stating the need to show the indicator measurements . ..; ) • 

(described" '~or each. component. At best the P~nciples ·and Standards f \ ; J 

identify whe~e quantification is possible, and where qualitative . \ . 

and descriptive material is to l5e the ·only feasible source of 
I ~). .... .. '( . '' 

inf,matiq~· Th1ei-e ~s no discussion at pres .• ent ~f. what type of 

information is required .by what interest groups or decision maker~~~ · • 

"for the vari~us pianning ~tudies·. In this ~~gard, :there f's no • 0 
• 

. indicji.o~. of differentia~ion with -~E:.S~Ct to the ~ature or level 

,,t .• deta~'l\_for ass~ssment requi.red for:the variou; plan~ifl~ l~els .. 
It appears that even in a general fram~rk such FIS the Principles . 

and Sta.ndards, moye..-detailed or more 'a.P!Jr~priate. indicato~~· can /._j. 
be devllop:d fo~ /some of the components. For E\~le, an,ccept~ . 

. able ~tandard for regional eco~omic stability s~ould be withiir: 
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Consistency of th~. accoun~".system. 

Comp_leten~ss and· ·si-iQ~ficance of ~omponents in 'the RD and. 

SWB accounts .. ·. ~- ·· 

ttelationship b~tween account components and water resource .:. 
systems.~ . ... .. ;. .. 
Standardization of speci'fic measurement ,methodologies, 

·Data sufficiency.· 

·Display. 

• . Operational const~nts . 

. . ' 

.. ConsiStency·of the RD and SWB Ac9ounts 

The main concern in this problem area· r.elates to .the requirement foil . \ . . . 
any account system,to clearly indicate what diffe'9ilt account components{ 

.are iptende~ to measure. Ambiguity ·should be.minimiezed so at to prevent 
' ' cases"where multiple interpretations of tne Principles and Standards are 

possi_ble or cases wh(re it i~ not clear from the outset. what the meas'ur~-
' . ' 

ment· objective entails .. .' This 'is ill\.Strai.ed by the following example. 

I i.'fi.~ 
; ... •,./ 

• JI 
'~' /; 

.... ' -

. . . . ~ . . . . 
• There is some f'uzz~s-'"'in the present;:.Principle$ and Standa·rds b.etwe&J 

J.; .-'lllor,. . • . . - : .... ". 

~-. the role· qf .. die ~~~-~- !~W~:-jfC:c~~~-~s and· the displ.,. r~quiiaemen~s. ,f'gr ,the ... 

Po NED and .~Q -;~count~:;_. ~Th;.·(r~~dl?~es. ~d St~ndatds\stat,e, "the distribution 

·~!,· . . ._ o.f benefici~l and. adverse eff,~~t~ \'/ill' ~e: ~hown· to. whomsoever they a~crue. 

~~~;\ilf . , Thi~ ~ill incl'ild_e._dfsp.lay of. t~f,_.distribution ~o~ effect.s to reij.~~s. i·m~ ::· , 

· ~'.:y.f:~{t..;'.~ ~.lasses and ~~r .. groups refev&in~~--:~he 1'!1.Tticular 'Plan and w'1°11 r~fJect,·~ · 
.. ·--------~ .. 1-,~~- . - --~:; . .. "··· . -... - . . ...... ! · -~ · · . .::~~:~---~o-_5_i_ -i'iiformai-:F6ii~;·:·.11;·:J~ef':-· ·1·:--·1>:-·Ts)7\~~~5---rfrff~.-ae·ay tc:r·wnar ·exten't·-:--·- ... ---

.. >i ~fi:~ display dilnforie~~~:~for. the NED atft(I . . a~counts. is to include 

•· · •· di~~;.,,io~ offe'<~r i·~ ~be RD and Sws accoll~ts cOmpletely f.ill .... 

· • that role.. (2) Asl.ciicated in the P~~!l~iples _and. St.~a~d!~:" ~o-. . ~ss ,~he. ;~f~,:: 
iidverse effects on regional inc~e J consideration ·shotrfd be·~1 ven to "" 

~. "Los~es 'in outputiri•the relevant r~gions \.esuiti~g from resoura$s displaced . . . .......... . '. . 
... and subseqi,i~n~tly unemployed" (Re.f. i. p. 77). It.i's' not quit~·cle~r wh~t. 

:·J.· -.:~. the.,.~scope of.m~as~ring entails .. ~~:;;t,pa·rticular' case .. IJs. t'ti¢ _above ~n.. ., 

.. l '.'' ·. "all-:resoui;ce-encompassing". statement. or does • address human resource,$ 
·~,.. . • . ".;"· • . '." ··~'f-.:: ... 

.. in -p~iAilar? \. · . ~· ·:·l . "'"' ... · <"':' -'#~i.:, 
'f . .• • ·.~ ... ;t. !IJ,, . • . ~· ... r~;. 

1.;_ ~. Int c~nc.lu. sionf/!~.;p9t;:-ant that the .B. urpos~ of each. account be 

·· £uily uncterstg:)od, • . s . ec,lfoo of acc'O\lllt coml'onents •. indicator~:""' rfil' 

. . . . ~~t~~d···_,_.··.·iel'and "d~Spliiy\ is··-~_·:.1~·be "useful. Resollltion of inconsiJO:ci:~!· '_ "-·-·' 

'~{>- C, .:•_. '· ·. .I -71- •· ·" ·: .'•' • - ,~'.·. • . . ··.:•.·;,. ' . .:.;<-:•• 
.:."' . ·.;. '\.$.c: . . W~.. . , .\~··.: .. , ..... 

} - ' ~ . - ~ -~~· 
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I • 
ne~bssary ·for the development of. procedures ·can be a~ed ~y 10

further 

interpret.at ions of the' account~ ~s they appear in the ~rinciples a~d 
.. Standards. . For ~xample I the, RD 'account is d~ rected to.wards measuriJg 

. -gr~gate' region!ll ~ffects with the ~mphdsis on the cc:>mparis'on betwe~n 
. regions. In additio.n, there ha'S to be consideration to the range of ~ 

.· 'complementary programs ot;h'er than water resource§ requi.red in. the r~gion· . I· - .., 
to ie'il!i

0

.. t,; e f u 1 l pot en ti'a I of tl!e water programs . By contra~ t , 1'~ ' ··: · 
.;;.,.direct~d towards the d1stribu~·i~n.~1 issu~s, which makes disa'g~,egi · . • ·(·. 

Sf impacts a necessity. ·It sh<1:re~. ~ith RD th~ neea to assess the role 

of nonwater. programs in enhanc,ing ~r inhi•bi ting .~~ter r~late·d i!iipacts. 
.... 

s . 

. .. 

;•4 



.... 

.• 

" . 
. throu~h the success ~.t~~Mqdel Ci ties' Program. Thus, there w~uld appear 

to• be a' need to. recogni~.~ an ~ddi tional component.~t:ia~ed io total community . 

impacts. ·This would be incllfded 1 under "Otherf by the. local planner. · 
q .~ . , 

' Guidelines for ..petermining the sig~i ficance of account comp<)J}ents are 

presently not in the Principles and Sta~da~~ .. ~ey should be established ...1-·.' 
so that plal'tners can focus "on t.he eisentia'l parts ~f ~~e assess~ent problem , ., 

and disregard 
1

the rest1. ·~e guidel\!_ll~ might take. t.he 'form of re~'lltive 
di'fferences eH.t)~r amojtg the comp6nent~· or with' r~spect to regional bas~lin.e 
con~i tio?s. Fo~ examp.l~: incom~· ~:ffec.t~ ~ight have to be a minimum ·-p~r-
centage of aver.age re·giori'1 ihoome;.levels before distribution 'eff~c.ts are 

. . 
significant enough to display: ~~·star~ in this direction has been made 

iff, ~~ses where~'signi ficance" is interpreted in {ed~l ~·~ .. ency. g~delines .· 

~. as "~aterial" bearing on the decision-makl.ng prq,~s" (Ref: 9, p. A-3). 

~. :.'liio,··, /, More speci;fic definitions. of sigriifi~ance are ne~ded however, and should 

II"' - J . ~e based On Cl;f~Ua~ water resource. program ·.plan1lfk exp~rience. . . _ 

1 , • C.a Th~ elati~sh:l .:~etwee~. S ecific Accoun7>~~m· one
0

nt-and -Water 

, , 

. !\ 
;, ,, __ 

·'I,· 

.. 

... 

1.:.i. 

lfesounce . .System·s· I .,. •. • . -ii. . ... ;. ,,.~( _. '· '· .' ~ .. ,,. --. . 
:One way in .which. pl~nners c. n. be 8(6siste·d._;.iri. ·s~i~t~J1g":"si'g.ni°fi.i:ant 

components for. eva,luati§l is·'. : 01rle~i~y r~l;ti.onsllip~ b~~~~;;;..:.a~count 
·'C'911p~nent~ ~d the vari~us o~~ter and ;elated ~and'resoprce~programs . ..,. 

. Thus, if a planner is concerned wi tti. a jegi~nal wastewa~er managem~nt ., 

··=--·~f:~t~~~~;~:~~-:"~!~::~~~1(:·~:~:~~:9$~:"~::~;:;:Q:1~~~::~!;~~ ---
,'I'll'~ •. • . ., . , ..... 

'· c~f '~ augment~·d to, stiow signi fitan~~~H t'l.onsh~ps. ~~t~.7~-'aq:~~~··a~mponeltts ti-~ 
anq particular. pro~rams. 

1 
, l~ .~hat ·such _'i;~1~t,i~~-s~ipS-~~~uld. 

have to vary by region of the c;oun ~~t ~or ~E!?C81Df1le, irngatio1'or 

#,. ~ecrea:tion ~ojects" in t~e.~So.uthwest Un~:te~ State~ ,~h-~"°:~P as having .signif-c_ 
1

. 'k_ant impa~ on regimurl ag~icQ.ltu~a·i income ~.hile th~y,:ltgnt.~et do .. ~o in. r 

· ~~ Northeast •United States. !n .. conclusi,.on~ b}'f atttU11pting f:.O link the 
• ~· . ( _~·. . '#• - -.· - • ' . , t,; : . 
ef{ects to ·be. a~sessed to·;-the type qf l~ver of. programs !-lnder consi~io~, 

: ~he application Q-f'the Principles' an .'St~n.dard~ ~-equires more' specific ~· .. ·: d,.,.c~~·ions or· i~dic:tor.s. aira~l~bl .;,~od.~gy andL23Y ..... et-
9. 1· ~·~ 

' 
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Since t~e Principles a~d. Standards are to provide 'nationa_l 
c._ D. Standardization of Specific ~ethodologies 

. . /' . . ; ' . _ \ 
guidelines, it is'essentialthat the reco111111ended methodologies be 

applicabl~·nationally. The~e are two considerations in this reg 

that me.th~ve to :be specified to the extent that"'ttt• .are ap 
. . ' 

a set of problems which. altho'ugh belonging t·o -the ~8Jlle c 'tegor . -
different characteristics. For example, econom:lc st.iibi lit 

gation. projects in the North~ast m'ight differ con$fderabl . .. . . ~ 

Pl~ins States. because of greatly different ec::~nomic st_ructur 

•' 

·' 

•• 
how.ever, the s~e .b.as~F~ ~e.thodblogy may.·!' appiied. ·The· s~c~n 
is with resp&et to thet ievel of detail IJ':r which methodologies 

consi~ration ' 

developed •·he different tyPe of planning 

Prfridpfesk.Jii Standards. Fo'r e~ample •. 1J;~~~-~tall:"'\' 
approptiate for· fmpleme,nt~ti.on Studies ·{WP~ 
requlr~ i:o conduct a mearilii'gfui regional .in ut-output 

be ) 

much in a Framework. Study (Type).). To determine,,. ich met odoJogies are, to·· 

.. :·be stan?ardized, it!~ill be·~:n~cessary tcr a~s~ss ex tin~ lytical tools in· 

terms o_f ~heir gef}e.r.~1 appli~i!·~l-~s. ~el.s iri 0 terms of the t~~ of ... "-.. 
plan.ning studie~~pr wh~ch t~ey are !11~st sur·able. Such an assessment would 

be similal' in na~6re to that of Referenc~· 1q where the _remenf ~or general .,..i;: ... 

applications of certain methods are: discttssed. -. -<;,.. 
-. ,rt•.',''':. ' ···'. ,. .... ., .. , ·" 

.. ________ ..... E .... : .. .oat.a Suffi,cien£y- .............. · ---.----··--.,:·-·-···--~----------.. ---""~---;--!·" ... --- -~·--·.-- · r''·'· 

I~ --~o~juftition wit)\ the previous ptobl~~ area, a -~i~a; ~-. el~J}~a ion has-·..:,\ 
,. •,,-• • • ,.,. I IC • ' .:,.. ,...,_ .j ~ \ 

,to be made of the account· £_omponents foi: w,11 ... ~ata are ava" . , -~ "~- ·· : . _ ·:· 

stan~rdized form. It is those .componE?nts·:; ·~e--' indicators . an b~· me e • · .... -· .qy, standardized methodologies. :nit exa.;.~~.~/_.gi.'..iert':ea~lier .of.· ~h_liz"~& inpu~; •. 
1'"outp-µt .models .apply here also," sfoc~•··:rt~ould be necess~r:r. know if the - ". 

... 

~·. 
•.;.. 

.. ·;t ~~. 

·~'.~! 

· detailed ·i~put dat.a an.d technical c~~ffic_ients·,:~~e. ge_ner~~·~ afailab!~ e_it~:-rf~·· , 

by r •. i"'1ll- or natinnwide before a method can be recommended .. ,.~~ i'mpJ>~~:nt.· __ : ~;~:l. . 

co;;-~quenc7 of ·Jata availaa~ 1i ty fo';- tbe· deve lopmen~-t>j pr editres i-i.:-wfiet~r ,,,~".;.'·· 
o~. ,not t~e .·i~ica~rs ~-be quant~atiw or have ~~- ~e· q~a ._ ative.,:· Dep~~~.·::~;·! .. 

, - o~thi~ out,come.,he ... d~vjopment @for_t may take a ~~~~i'e~:l~:-~.~:fferen:~, !"!~·:'"·~:: 
d-.~·.rectl, \. ' • .. ·. J_·· ;:· . ,1~.·--~ '."·. ;. ·, " 

0

,. ~~. ~._-. · . 

. ~ ~/'\·',;~ . 
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F. Dis·play • 
·'lJle display guidelines now contained in the Principles and Standards . . \ 

simply indicate that the benefits and adverse' ,effects -should be shown in 
.. 

. ·wh~tever terms can ~J\ used to re_Pf;fSent them. There ilfC at present no 

indications of the i'nterest gr~u~s ,who will have to be shoi:m the inforrna ... 

tion. However, in order to provide direction to the ·planning and decision 

making process more 'empha~ is to be .given to the for~ bf C011\111Unic.atiOn'. 

'Effective .communication is selective and concentrates on ma~or achievements 
I -· ,... . i • . -

rather than on complete enumeration of an proj~ct effects·. Thus_, .. ;one·._pf 

");. 

e, 

·e 
the m~in problem. a~as relate~ to guidelines 'for display in the RD 'ai;id ·s~B. 
acc;~~ts ... ~n impottant element ·.o: the1ie ~uidelines s~~l'd l;>q 

1 
consi.der_at:fin.·· · 

6f how the display can be selective and can concentrate on·major ifsues; 
--..• , '* .. • " • 

,G. 
. 

Operational Constraints • 

The Principles and Standa~ds ~re to b_e. imple~eJited b·~ wid~ ra~g~:f 
· a-gencie,s and inst:i.tutions. The~e~.ore, .~ons1derauon has .f.1' be .g1vevo 

developing procedures that are ·sui tabie for the cap\bili ties of t~se( groups 

/, ·>·~-~ .. ;.i;·n ·.t~rms o'f the ~umber ~~d skill level•'. of their'pe:Monnel, and th 'avail-

f-~'o · ·. ~bfrity of data.:·. The, procedures sei~ted by WRC• ha~e to. he ~e·~ .. s~ · c in 

~· 
___ .,! __ •.' •• 

. . . .. ' ' . 
terms' of the ... abi Ht}°• of.:the 'P..rr~prming ageife.fies ~ Agajn".using i .. .:-0U't11µ.t· 

. . analysi~ ai•can e~arnple .v;ther.~ wb~ld .:t>e l,i tt l_e valu~- to r~commc (ti .~uch ~ -

,' p~.?cedu,r~ .fo~.\sm·all ~loca.l plipmil1&. ag_(ilnC:ie~~a~kirfg (1) ·~peri~n~e in ~ts 'use, 

___ : .... •!2..).. the ... c~e.r.s __ neede.cLfo~ .effi.cient. httndling.~o.f_da.t.a ... ~9 .. C0.11Jpµ_t~tions •--'-~n.cJ_ .. , . . . ,. r .. , o . ; 

·; ._ .. ·~ _ ~) a. t:~1a]l'rehensi ve~ data• co11e:tion . ._ ~n _that ct~-', ~urr~ate 'Pro~edures_ ~u~h 
.i.,.iis Keynesian mul'tiplhrs might be re.commended .,for .a. given size and type of 

"' \pl~~in~ group~-,. A-_;dis~ti·s_sion. _o,f: ~uc~ ~~ ~l ~erpa~~ve fs. ~~und. by -~romlcy i_n ·,~, 
R~-~er~nctfr~~~~-r~=i;;~~ :_rie~c1"'ff1er. _ ~o t~i.10~ :~he .'asses~e~t ~eeds i~·~ the . 

·hr!':' 
iie ~- • 
·~~· e~1st i~~·,·captl~1 h ty~ ~ft.a en.~1e~ 

1 

and msu tutl~_,l\S. • . 

'- · · · · ~ . . ! ·' . Imp mentauon Pro.ces·s - Part One 

• .. ~ 
. ·.~. 

,• . J I . 
c1\'ll<··, 
-~~~r~ ' 

. .L,,· 
'~.· 

~ The. p~rposefof .thi 'sectioii---is td desc:ribe a process by. which fhe 
. .. . ' ' ' ' ~: ~ . . . . . 
.planner/evaluat'O.r,_can identify tile ".~?:gniW:can~"-.~'ffeGts of a:pr.oposed l'ffiter 

. • . ~ ' 1: _;,:~:· . . .. ~··. • ' ~· •· 

· res~ou,rc~st~lll· The d'i_scussion- de~:'.not: consider ·~ technique,s by ,which :,.. 

·.~the: ~f£~~ can. be "m.~asured .. ~e .Measi.irement p~-ger~~' oft~·~ i;onfere~_ce. wi,11. ~ 
'd(!al• wi ~h. the availaM.,e .m7asuremen~ techni_ques and the need':,for new .method~· 

~n 1'fa·aiad S~B~ accolin;;;. ~sPe~tive1x.:':.The b.a~ic ·i~_ gu*~ding the~ 
de~t ._of tiy sect-?-orArs. :.f · _-.. •. -. . : . ) . · :··" · · . . 

. ': ' • • : ••.• : . I • • • • •. '· . ~ ; .: . . I j, . . . 
? . ., . " ,,. .-· .. .. <~~ . . ~ ... . . •, .. .. "' I 
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" 
Within the sco.pe of the i're~ent Principles and Standards what 

are th~ effects to be assessed for.the different types of 

plannifl ~·tudies? : ,·.:· : . • .. - .. 

;~.. :, ... ln,!.answeT':a. th·fs .ciu~stt~n· it l~ i~po~~~n~ to note two considerations: 
I.:.: , ., ...•• , , "'-L.... 1~ ... .:i._t- ,;. 
f.'··,." ~.~.;., )·'.i.:·:J'Ar~b~~"h'6J1.a.t:ii.onU level WRC is. concerned with improving tie 
~-~·.· '."'" ·'~· ..•. ". ·· Pr:l.nciples and Standards and ·developing procedures· for' their 

implementation. 
... 

' . At the regional and' lo1al . level, planners have to work with 
. ' . ' 

the •ilable Principles an~. Standar<)s and methOds to collPuct 
1f~. -

• 
the needed planning and evaluation. .. 

In 1m"ost cases common problems exist, s_uch as determining what is a 

"significan~" effect .... In otl'ler cases, st(ch as .the app.lication of method

ologies, recommended procedures do not always make the application feasible .• 

. The ma~e~ial needed by the planner/evaluator is a list of· important .!l's.ys·tcm.:. 

· ~ effect•~ coro6inations r which qualitative or quantitative procedures can 

-..:~ · f~·, i~ntfl.ed or developed. The information required- to develo~ such a 

list consists of (1) a 'desc. iption of• the effect capturing concerns regarding 
' . ~ . 

RD and SWB and an indicatiop.of its significance, and (2) a desc;ript:ion of 

how the effect . .is linked to the various wat~r and related '1and resource . 
/d'evelopment.- syst.eJ!t5,;-~1?r. programs. ··A:n eemple of a "syste"m·e~feet". combl

0

na1. 

·: ti on' is: regional:· inco• linked to a ·system of le¥ees for ·t_lood J?rptect ion . 

------- ... .. --Giii"CleII~ie!S" .. f'or" tfi~· "sflli~rn:-a~c~~r-c)·f t~~which the inereased'.-regional, l._~~ome .... 

represents. ln addition to linking the effects to particular·developrnpnt· 
. . . . . ·~ . . . . .. 

. ' 

, .~s~ems or. .prog;:Jilms (flood contro~, ·\\f'~te~,, q~~li ty~ et~ •. the list is.. fufttte~. 
~ ~ffe.rer:t!iated in terms ~ the di ff~rent. '1~~~:_, plan~ stud~"es~ . ·: .. , .~. 
-~e~Hny. ;liis will ental* for implemeni;a~~~tidies;: a· i~~~th ··degree .or<:~ : . , 

detai! in :the "sys,tem-e~t" combination t}tan. wou1A needed .for frame-·• -:t"'.)~_ 
work,tudies. · The fol lowing effo~~s wi 11 be ~e~.~sary .. ·.~' •· .· ·~. 

,, 

,A.

1 

. GroupiJ'.l& of Eff•s· :·~~ • , W · .. - '.. • .~.~~:-,,.:_ 4 ~ 
.. This. pro~ides for a _logical struc~ure tM1t ~a~· e~·co111pass ~~f~fjt · 

ejfecr.s i:el~vant to RD· and -iWB, ·thereby capturing_ ~-~t1:~f~plet~~.~~T~,i{~ F 
c9._~~e1Jls. which the RD. and' SWB should at\flress. Sinc·ef'la~h of .... ::. .. :;._· :. ·" t · 

"• .. • .. • • •-.I • "- r~ .. '. . 

1 .has a diff~rent fupFtion, they are treated ·separately. . 
...• . .' • ,,t, .. ~ ... 

. , ' .· 

o·' 

.•.. --~·i6~ ... 
. ·~ -

' . ' •.. · ..... i ~" • ; ~ . ....... . • 
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1. Regi'onal ·D~v~lopment 
' As dis~ussed previously, the intent of the RD. account may be stated . 

as measuring· aggregate· -regioryal effeois .. ~ith the emphasis on. the comparison . 
between regions and qptween a regton and the rest c:tf the Nation.· To 

capture .the range of concerns related to this objective, the following ' 
e:ouping is .. prop~sed to provide a comprehensive/ structure. . ·.. ·. · · · 

•· Econo~ic Viability .• n(s _as.ses·sment if> c~ncern'ed with the _short-

ft an~ long-tenn position of the regional economy relative t'd ot~er 

--- , regiorrs or the res't of the Nat ion. · The following components and 

ttreii; indicators ;relate to particular concerns: regional income, 

regional emplo~ent, ~nd regional economic base and stability. 
~/-

·-

Viabili~y. The main thrust is to detennine the competitive 

~of· the region relative to other regions as a place to k . . ' . 
,,. live· and work. The ,t::oniponent re lev·ant to this group ,of concerns 

is popu~ation distribution~ including urban rural balance. 

·Environmental Viability. This assessment relates to t'he· reg.lon' s 

natural abili~to ·absorb Clevelo_pment associated with water 

resource systems. Thi·s ability is to b~ contrasted with those 

of other xegfons. 
. . ' . ·#: 

This structure is· ~sed on the p~emise t~at all issu~:s .. ~r ~erns 

·"i·. regai:diJ'\i. r~_!onal development, can be. de.scrib:~. ~-~.,delineating thei'\_ 

----.-~--~· -~---· ec;Qf!~mic, __ socia~ .. ~J:' .. ~!'~~-~~-n-~en~-~-~.--as'I?_e~~'.. _1"~~:~~~~~)13~~-~~n~--~~i~g-~- out _1:. 
, · ' an important requirem~nt ~m~o&ed on. tlw( asses~."~ij)ro~~, namely, to 

assess by means of i.ndi"cata:rs how. a wat~ and relied iand resource 

developinent program affects he economic,.s~cial ~'~ ~nvironmental· viability 

.·;,'''~{~--'~:·_of the region; -~Thus, indicators are n~t.ends 1n ·th~mselves, rather~· th,ey 
, •• • :. • . i ~ • - .... . . . . • . • . ,,,,. .. ' . " . • ,.. - . • . • ' . • 

. :~··~~re means to an.· ~nd .. · As. a result,• t~.c.ho'lce of.'..~.!_~i<;~tor{_ca~ be. ~dged 
•. in tenns' 6£ how well they -perform -this basic role'. 

2., Social Well-lfeing \> 
I . . . 

,·.. As .discussed ~arlier the priihe .e~hasis in this. accour:i.t is on 

measu~ing distributional eonseq\1enaes :of water an"d re,lkted land .progi;_~m~·. 

• 

Jf __ 
on,. the peopl~·in a;eas\~ffect,ed.by.tb~ prog~am. To .capt~re at}:;:~o.~~m·s 
in this rega., · ~ ~tructure -is proposed ~hit:h allows:-fOr dif:et,ei\.tiation 

of distributional consequences in· fems of l;>as~c characterislfcs of ,:.~· 
,· .. ~·. 

,., ........ . ' . . 
~ . ' •" -~ w. 
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I • ......... . •, 

. 
people's life: income,_<-0pportunit.ie1,' security. and hazards.· Thu!;,. . ' 
concbrns can be classified dependent on whether they"af.~ect: ·' 

• • ..f ..,.., 

The income the differen't segments of .the pqpulation receive. 

' •/ 

~· 
~· 

The. opportunities in' edl!cation ,. culture' and re.creation that 
.. ·. . .,,;-- . . 

are open to segments. d.f the population. 
f • • ~ 

The securi t{ for life,- health and safety t,,hat ~s provided to 
'\ •. ·~\ . 

~t. segip~nts of the po~ulation. 
The ·hazar'1!·,;.fo wtf,;ch different segments Qf th'e popur~t ion are .... 

.• .• ~.~:··~ .. ! ~¥~x~osed an~~·4.f~~~·~· ·o~ P ... r~~a7edness tlo respond to an , 
. ~· ,.,..-a T. ~...... . r . -" - ) 

· · · -\.'" ~P'~rgency. . :.. •• _./" 1"":. 
'·~. ~ ' 

ar~)";'.'in.·the a'bov.e ~n atte111pt is made to de~l with . ~i well-

11" • 

.....:.j . • t:. 1n terms ~f aspects: t.tMl~ togetn~r make. up a co~cept 1 ike "q~ali t,)', C>'f 

' '· ~1~'.4: . . .,.•; ·.:~~rouping coocerns ac~ding .• t hese a.spec ts wi.l l ·provide a 

~i,f~~fuI.cl0assifi.cati.Q~··t::~k"' g th . of SWB.\!.f~cts ea~ier. , -·.r a~e~ earl i~~-· t~pha ! s is .• _. iden"t ifying .'~e nature of i,the i;roups. 
•. · .. rece1 vmg bene~1 ts o~ a:tlver e eff ts ... ..19 deeu tion of such gr9ups is.· ( 

,,. . 

""""\· '. crucial. This might be geographical or,· as ·dis~ussed .arlier,ibY community; 

by no~geo~raphic factors s~ch as incom~. ra~e or·age; or by a iom~i.nation. 

Fo~J. proceaural de~elopm~nt, ·~k!idei ~nes are ~eeded for se lecifng. th~· br_e~k- . 

·down sor di'fferent conununities. For e'xample, in the Soutbwe.~t, emphasis 

fuig~t ·b~ given t.o th~ cultural impact on Ute Mexican Americans. II\ ·other 0 

a}:~as, a breakdown ·by intome might be.,111ore ·impoi:tant. A checklist C?f 
.. - --·· .... ~o~~~-"maj or- .issues-should. be -prep·a-red. .. at' tne' nat:ionar··level t'cf·oertiatis~~ate· 

(7 wh~~ o.i~ neede~',', -. ·~· . · ~ , .~ ·~ 

I B. I~vesti;ation of Linkases .. • . f 
' . . After. grouping concerns, the second major effort· m the process is to 

,. 
~'/ ·~1,~:·d~t.eqiiiile what· effects are relate:d t~ what ~ype of water· an~ rliated .rland .. 

'-'. \. '):'. ~ resource .P~o~rams'".' For. exafuPte ,, loc~l floo~ prot.ettion mig~t ~ot have "! 

' 

significant .effect on regional income, .. but (herE'.'may be a:-s~r~ng_tie t~ 
' ' . . ' 

./ 
. ~ 

, . enhancing the soci.f~Vil!bili ty of the region. Thus, in this part' of the 

. · efforf. the emphasi;~J\ifts to the various purposes t>f wa.tet and."r~lated ·· 
• • . t . . ' ~ • • 

1 ahd reso~rce• ~deve ~o~~nt and. to ·.an attempt ;Ito li!'k th~m to th~ previo~s ly. 

i·dentified effects._ For each type of Rl~inning study addrcs~ed 'by .the 

... 
'/. •. 

.• -

. , . ~··· . ,.· .... ., 
can be ,_,class.i:lied in. two -~up\:, 

9tf· . .. ... 
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Those that occur with ·a,11 ~ater and related land development , 

,purposes. 

• .· Those that .occur only with parti.cu\ar purposes. 

'· 

This classification simplif:i9es. the problem of a planner having to identify 
. I 

the· important lin~ages for a 'p~rticular study and sel·ect a .met.ho9ology to 

· • c.ar~y 'ou·t the ~nalysis'. At the national lev~l, it' would be desirable to 
• • •• •• • • • .. • ~ I' .:' 

· investigate linkages· for the differe!lt type of pfanning studies and develop . 
~ ~ . . . ' . 

-a list of "9yst~m-effect'.' ~omhinations 'for e~ch type ~f planning. study. 
~ . . . 

. 'ijlis list ·could tl}en ~-e used to focus t~e development. of requirfd method-

ology. Figure 1 illustrates' sqch .a list, showing· how.'each individual water 

.resource~systell! has s·e_xera~ hnajor linka~es" to .the RD and·. SW~ ·.·~:ompon~n~~. 
\;.·. 

Classification :of Water and . 

.;' -· Related Land Pr.ograms ... Effects 

.. .. 

Flobd C?nt'rol~· .- . . _Regional Devel.opm:~t . . .. , 

Water SupElY • · · · . • Economic via~ility • 
'·' . ·/ . . · · • Social viability > . - pomest1c·, .1ndustr1al, commercial . . · · 

I . 1 t•· '. · . 

0
~. ·Environmental via6il.it>.:; · - . rqga ion . . \. . ,,. 

W ·.t. M · 
1 

"' t · .: · ~bcial- Well\B~ing 
. a er .anagemen . ; . . 
· '· · · . / • • Income 
· - 'Domestic, industrial_, commercial~ . . 
· .· · . I. ... ~· · Opport.unities - .AgriC\lltural !Unof~ ~ 

.1 .securitx 
· R. e.creation '\ ~ ; . · • 1-(azards 

FJsh and Wildlife 
• 

· Nev~·gation -.·· .' .... ·- .. 
/ 

i • 

Figure 1 -Ex~le ;of Link'ages 

.J I . . ' 
'Al~ugh the empha~is her·e is 

1
on a systemati'I. class~fication of major 

~linkages, i.t is realized "tnat it Jl}ay not alw~ys .be"-t>ossible to keep su~h 
a .clea~· picture of the' rel3tions~ip.~ .. _for' two re·a1ons. ":-\ One is that the \ 

I . • I , 

4

Significanceit.9£ ~he linkages· w~/1 vary as a f~nction of project· I~cation, 

size.and rehtioTjtq nonwater/programs in a region. For !?X~mple, flood · 

' I.control niay b~portant forlstrictly' economic reasons 1. in one ca~e, but · 
~ . •°i; I. ' • ,_.. '. ' 
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iuay indu~e social reasons· in another as· in the exi;unple ci t!'ld earlier~<' The 
·second refaso~ for a complex· an_d ch·a~ging s ... et of lj~~ges ':i~s that the .water 

"• ii" ,'t .. ··~ • . ... 'I • '> • ,') 

reso~i'Ct1 ·programs of concern. w1 l L e1'lp loy d1 ffe.rent conibiriations of purposes~ 

Dependtni' on the combination bei~·g considered, the linkages 0£ a partiqiiar 
, • I I , f , , , r, , 

) ,: 

progriin!'may be very important in one sitt.vi-tien but not.at all important iri 

· ano~her. ··For_· example, i.f a prQ~ram i_ncludes' water supply and wastewater 
... . . ·"(\ . 

niarililgement in one case, and water ·.supply and flood contro 1" i,n. · ari'other, the 
. · .. ' .. "'~ ~· ":· : . . ...: . . 

.. impc,.~tance \of water' supply cot,1l~l b,e very differ~#t. in the two cases.·. ·1fl.~s · 
• ~ .. , • ' I t • I • • • "1j,, 0 ' , 

,~.o;ild' be true ir· flood control is ·a dominati!\g factQr in the se~9nd case~/ 

·:.··~.~-~wastewater management wa!'a•minor concern in tha first case. 

·•:; ... _: ·/ The ·above ~nde;s~ores ··.~.at' a;:;··: t~e national le:el the investigation and 
.. ,', - ··~~ 

.·' Ciassifica~ion of linkages ha.s ·\o be flexible enough so· as to p~;r~ray ·" 

~ariable sftuation.s while at the 'same t~me it should servf.~1.~t~ bas if pu:pose ,. · 

namely, to. facilitate methodology de~elopment. One ~f .the;. fir3't s.7-_s in 

·es~ablishing a useful linka_ge description is. to .determine whi~~':;j:Of the .'. ..... ·r 
'··.' 

·.~ . ' ~. . . . 

•, 
-·· ... 
. --... 

~ ... 

.· si tu~tion characteristics· are to be included_, sue~ as locatiol'!'~ s_ize of the 
. ' 

project, and the types of~systems considered. At the reg~onal.arid··local 

. level. the 'planner/evaluator'has to use the a:v.ail~b.!e _.guideli'hes,, to the 
• j· i •. . - . 

.. 

extent they help 'focus on important eff;cts and appropriate methodologies·. 

-.. 

... ' 

The 

RD 

·.( 

Conclusion ... . 

Principles and sfandards leave a gre_at deal _undef~~~d in the 

and SWB! accounts . 

e:ff'ects to be measured 

specified in d.etai 1. 

. ' 

and ~he ind~cators to be used are not 

,)~ ' method.s are ~enerally not :Spei:ified, bu~ the ~WB accou:Plt is . 

in 111.Qst need of methodology development. 
' . 

1mpleme11:tation of the Principles and. Standards in these two 

accounts would .be faciHtated for the plclnner !:>~ focusing on • 

• 

.. 

... . ~ "' 
the identification .of system:effei;t combinations. Wi fh the list ~ 

·as ·:i guide, the planner can· estimate the mag~itude of the .. various 

effects and determine which are "significant" and 

in the full '¢'~aluatic;>n of alte.clative programs·.'. 

must be included 

( 

At the oational level, 
I . 

range qf ~.tudy levels. 

~This wou~·~ provide (1) 
, ..... 

'' 
1·'·· 

such a focus could be developed fpr'a 

and the types !lJld setting of programs. 

~m_proved .~id_elirt§s f?r ~\e .planner in 

98. - . \. 

~80-

·y 

. 'f.. 

'I .. 

. ( 

J .. 



... 

\ 
\ 

.. ·- . 

" - , 

~-

.. ~ ·' .. ' .. • 

\ . 

.. .· \ . 

.. 
----,-----'---,---. -----. --;-----.~--·--------:-----·----·----------·---, -----· 

' 

'-

I 

.. 

r 
!• 

/ 
( 

. / .. 
, ti,. 

I 

,-_;· 
/ 

.1'. 

,l 

). 

.· 

. \ 

·-

determining the ~ignificance of effects ~d in selecting availabl~ 

measurement and analySis methods, and (2) directio!1 or effo-rts to 

~mprove.,.methods. 
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'. 

• I ) ,>I " - ! . J . . I I 
The ultimate beneficiaries of esource ·m.anagement pri>grank ~1."e 

wi?en we plan .for the development an management "ef wate/ art~ ~el~~e 
resources .we are planning for -the se of thos·e resources by p~op'ie 

. -
people.' 

land 

n their . 

/ 
.. 

' I .. · • . I • 

ho~es, in recreational activities . r /P the"'production of goo?s and slrv'i<:es. • 

As planning is initiated, therefot= , extensive information ~bout ,pr 
. "' I 

spective 
. I 

-'Pl1an formu ation 
" . 

futµre e~onomic and population ~on i~ions is necessary. 

and evaluation 'are fundamentally a. "rojective p.rocess.' 
• ! 

· ' The Princip~es and Standa!'ds fo~\~:iter ··and relate~ lfcmd · ~lan~i g 

speci,fy that "plan formulation and ·evalu~ion shall lle ~~~ed. upon "! ti~na1 
and regional projections of employme.nt ,· ou~t and popuJat ion and the 

aJDOUnt Of g-OOdS and SefV,i.C~S lik~ly t'~ be de~~nded ,.II I e Standards go On · 
. . . 

'to specify the OBERS P·rojections. as a bhs~ fo,r ~he Co ncil' s current. yiews · 
.. ' . I , • I 

'• 
·' 

as to probable rates of growth ;in pppulaiions, GNP, product.i vi ty· 

and other factors. I 
' ... I . , 

... . Our objec):ive therefore ~~ to: discuss the use Of t·he o'BERS projections 
• I I I ' 

. in Multiqbjective. Pla~ning tc;). mee( the~ nc.eds fo'r wate-r and· related .land 

I 
<# 

:,. 

f 

' . 

•• 
. . ·.·• 

in the~mul~ip-licity of uses ~~de ~/_them· by our ~·ociety. ._ . , . ... . ,. 
~ . . . . I . ; . \. - . . 
To accompli.sh this obj,ect'i.ve ~ i,t is necessary to discuss the·· OBERS · 

. I : 

•I (,' 
.. ... 

projections pr<J&ram, anq to relate the projections to multiobjectiyc 

.. evaluation and ·accountin~. ! . The material ''that We wi il . be shari~g .with. you·: 

~- is related spe_cifically tt) the 'role arip. use of projedtion~· in ge11etatii:ig 
" 

' "' - t ' . 

·estimates for the NED and RD' accourl'.ts,."' But, economic projectic>n.s;are also 
,.~ -M •" l 0 • : .. 

·\required for ~oth' the environmenta~~~hd social. we·~1-~.eing. acc.ounts, and 

•. : ., 

1 I 
.. i, 

'we noce with approval .that 'one sect{en of .this program is. concerned. witp 
. '· "1 . . . .: . . .• • 

environmental prqj ect\ions. ~Land use da~a syst~s -and prc:>j e17tions generated· 
' . 
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by the OBERS progrWll' t:onstitute a part·ial interface between the OBERS 
' ~ . ' 

~ 

proj ectio~s of economic activity and efforts· to project environmental 

conditions·,, • 

.. I . The. OBERS Projections Program 

' ' ' 
As a p,~elude -to our discussior o~ projection issues, we offer a brief 

ov~rview o~·the· OBERS~projections, ~marily for those who lack extensive· 

experience with the OBERS program and reports. ~ We "acknow'ledge, of course, •. . . ~--
that a great ;nany w~~er planners and analysts have a~ under~tan1ing of the 

OBERS progra~ and a keen ~ware~ess of the pr.oblems of using~OBERS 
' reports, in ~ul ti.obj ectl.lanning. . , 

. scswe , · ·. 
' • ;'The OBERS program is made up of three element's. The first is a 

'-inforniation system whl.ch co~sists' ~f a historical data b~se covering 

regional 

the· 

Nat,ion and\ includi'ng income, .e~p1oyment, agricultural and· forestry 

production, and population. ·Uniform economic measures were dev,;lloped .. fot· . . . 

each .''metropoli ta~ area and county of the United States. Uniform data 
, ' ' . 

s9urces and meth.ods of estimation were employed in constructing the area 
·~· meas.ures. The data base, then, is consistent from area to area and over 

' 
time. ·eecause of its county.building plocks, the data can be assembfed in 

almos~ any.geographic· configuration required. ·~ Q • 

.• "'The second e 1 ~ment of the program is the pro j ec~ ions. ·These are a 
' . 

· .~at.:lonal)y con_si~tent systen;i of ecoJlomic and demographic information ·1 · 

rele.vant to future program dedsions.- National consistency and systematic. 

'inf<)rmation gene.ration are characteristics to be stressed. The.projection 
~- I . . 
~y~tem retains the same eJ..ements of consistency as th·e data !;>ese. · . .ft 

._,Th/ OB~RS projections are 40rived by economic rather than d~rap~ic 
. m~thq~s; Th.e historical data series measures ~he activity in ~ach of the 

.,se"veral in~ustry groups and portr~y,s the growth trends in th~ industry's 

te~iorial con:rib~t~o'! to nati~nal totals. The agg'l"elt~ ec6no~ic growth 

of .each region is determined .by· the '!'lx.of basic industries in the region 

and their potential, for gro~th. Popula~on i~ regarded."as: a j~ctlon of ----. . . . . . . -
income 'and· employm~nt. Patterns of .interregional migration reflected in the 

I .. • . 
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p-roject.ions, th'er.e.fore, are detf!rmi'ned by the ~mploymeflt opportunities 

· 

1 

l"ather than by the co~iinuation of t,tie m!gr~.tl~n. rate' of some histor.i,.cul · ' 

peri.o~. '· 

· · .. · ·-The third"'e1emen~t of the OBERS ·progr~"is special analytical systems. 
·' ' . 

I . • • • 

des.igned to evaluate the~-economic impact of water resources and other 
·, . . ... ...... 

public investment programs. 'Muc!I\ d~velopmental ~~rk .remains. tp b·e don~ on 
I ... ' • "" , 0 • 

this element of 'the p~ogram to arrive a~ •.thi{~omp1·e1:e interregional system. 
r '\ • • • ,. 

However, progress is being ~ade and one partial model is-already in operation. . . . ~ : .. \ ' .. . 
"' i' ~•'_The. tftrec element.~ of the program arc closely interrelated. The 

.~r.ojEictions st~m ·from \he data ba~e,and ·form· ~hc.JQ,Js~line framework- for the 

~mpact ·eval u~t'ion. t \ 
I 

tJ:he OBERS Repo~rts ·. '. p • \ . • \ ... 

1
i There .are now two ~ets of projections enti tJed the 1972 OBEJ3S Pro·.;.· 

/jections. Ti)-e firsr--the five-vo~o set with.the blue and white covers 

. -~was pµ'biishe'1- !n th.e .fall 0;>1912.. The sec;o~d-~~ 'seven-vo_lum~ se~ w'i th-~ 
j red and white covers--wilybe .distributed in October.' . The ·main· difference 

1 
bet"ween .t'hese two· setYo~~ojections is•the ass~ption abo\i°t,njltional 

birth rates;· ·r~~the fir~t set~the t~tal fertil-it'y .:rate was assumed' to be . 
"' . ~ .. . . . 

2.,777· births P.er 1»000 women, In the second, it was assmned io be 2,111 
• .. • t . \ . " 

Jlpe; 1, O?O wo~en.. The latt~r'. ra~e W:i:ll ~eventually· t' eld a zer~ population 

g~;.#'The two as~ump~i~ns are r~spectively z:el~ ed to the Census Burcau:s 

· "C'-' in~E" serie~ .of. Ta.Uona_i p~p.ulatio;!)'projecti ns~. 

At;. the time t~~ d~ci~ion. was made ~o. ·use the "C". serie~ as the basis 

for the"first set of projectiO!lS, it seemed most realistic·to th$--J11'8.jOrity 

of pbp~lation ·,experts. ····However,' for the- past"-se~eral ycaTs the birth r:i.t~ . ·. . "' 
has been at the zero population growtoh level. 

I • . • . . -
,There are other differences between the two sets· ·of OBERS ~roj ef.Jions. 

The use of 'more _·recent data made it possible to eliminate. some of the· 

c,lisruptive effects of thet Vie.tnam conflict. Cll.llnges 'in the national 

as.sum~~'~on' about ·productivity and. hours lork:.d· per, ma~ per year are. in 
.. 

' . 

. lin: wit~ more !ecent raseatch .• Minor chi/uges in m~th\odoJ,.ogy·7·~ere;J' _de to 
imp:ove /he popula~ion p·roj ections. __ 
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- ---lt1sexp'ected that· in the near 

I 

future·the WRC ~ill a<lopt the series 

, 

, 

~ .. -

~. 

~ . ' ; 
11 1:11 pro;ections as the baseline. 

. 

'\ ... . 
. l'ndustrfal .and Gedgraphic · Detai 1 

I f 

The industrial and geogr.aphic detail of the OBERS projections.have 
I "\ • I .. 

a great· significance in their use. • ' 
It frequently appears.that, within each area, population is the onl>'/. 

,dimensi~~ of thf projections'.of whicb th~tential U!!ers are aw.arq,. And 

-yet the fnd~strial 'detai 1, which is necessary in making the projec'rio~s, is 

_also !'leedf;d\ by
0 

water, res~urces pl~nners and a~alysts .· . Water u_se. -- ·both ·. 

withdrawal ~d consumptive _,. and land use vary widely ainong industries. 
... • J /I 

~en the' .proj.ecHons· are, u~~d. as the framework for project and program f 
impact aiµlysis, the industrial detail is, essential. Many users would 

like ~ore detai'l than is shown in the OBERS. report.• Efforts are un~erway 
to generate grea~er detail in the future •. «This .will include the ~;.and 
·in cf oe istribut4on of the· population as ~ell as ino;e ~n~us_ir,ial detai 1 .• 

e "E". series teport wi 11 ,include' sf a ta for the 173 BEA ~conomic .. . ..... , . 
area. the water resources regions an.d subareas,. ,the States~ 2:,j SMSA Is. 

and the n°'1-SMSA ·portions of the economic areas aild water sublreas. Data 

have alreadycbeen distributed f~r the.aggregated subarea~ of the National 
' . . 

• Assessment. •• 
) . .. . 

Further disaggregations of ~he projected data can be.made under 
>, 

sp~cijll ,circumst~nGes wher_e a local sponsor can :rrange for review: of ~he 
data by pe.rso"1s ·knowledgeable -of conditions pertaining to the local ~ea' s 

~ (' 

in using y/p~oj\ctions for dec}sfon-making arises 

from· elements of µncert,ainty. ven in the ten-year life of,the OBERS 
. I ') . 

program, su~stantial chan~s,av_e -been int_roduced as· new develo~ment~ and 

ev@nts have been reflected i the OBERS· data base. : · . \ _ 

·~offl!fr~ng o~der~'of ~iability ~.;:acterize ~a:ious.~e;ts Of 
the oj e~nons. These ~1 fferences are caused by variations. ~n the .length 

I 

of the· projection periqd, the size of the aggregate being projected, 
-~ 

' '. 
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• 'reltnbllity f~r the projections cannot'b·e stated in stathical tlrins. 
/ ... ,. 

4 
· "t ~.,They can on!y be eval~ated ~ual 1itatively" with the re~ults interpreted in / .v ligh.t of the uses to which the projections ,w.i 11 be put. A. general under-· 

. • 

. standing.on the¥ja~t of the user of the degree of reliaqility associated 

with anyhprojections shoul~ he~p' avoid misinterpretation and inappropriate 

l,!Se '. --·, . ' .... ·' 

Potential errors in th~ pla~ning process grow~ng ·o~t of ~rrors in the 

~~projections cannot be eiiminated, but their ef~eci can.be reduced by us~ng • 

• 

se'nsitivfty analysis,. mai.nt~ining fi~xibility· in the de'"!,clopment pl3n in 

order to accbnnnQdate revised· pr~jections at. futµre dates, and up~ating the 

projections a-/ perioQic 'intervals.· - ·~. 

t • 
.. \ . ..·.. . " .. 

Tho e~plicit assurilptio~s an~. the metpodology of the OBERS programs 

h ve been described· in numerous meetings· ~d in Volume 1 of the OB.E'Rs . . - . \ 

r eorts an~ sho~ld be .fami .. liar to· most of y~u \>Y now. 

• ct ions. in 'multi-obj ec:-tive 'pJannink., an un~'r!itanaing 
In using the pro

of the baseline 

c ncept is necessary. \ 

. The .9BERS pro~ ection program ~as in.augur)~ 'in connection with the 

Framework Studies. Economic \~pact a~d benefit~cost anaiysis were 
' ~ 

not requ ed in .those studies. "Needs for d,evelopment" were derived from 

.,_i~e .9B S p ojectioqs .~The. obj.ective, in general .te!ms: was to satisfy...,\ , \ 

requirements at minumum cost -- or at least ~ff'ectively~ This same approach 

wa~ f.olJowed in th;' first. national .. assessment and in the Type 11 studies, 

although in the litter case benefit-cost evaluations were made for "l~arly 
action" program cJei:nents. But even 1~ these ca'ses, the re lat ions hips 

b~twee~. the OBERS projections and tr required·benefit-cost ratios were-

not .explicit . 

. The "baseline c~ept" was arti~ulated ,and advanced as an al terna-tive 

to_ the re'!_uir,eme~ts a~pz:oacn .. The basic_ injent of the baseline i-t~at 
the OBER~ proj'ections b~ ut(lized as an ecfnomis: framewo~k and as reference 

points ·for economic imp~ct and -ben~fi t-cilst 'evaluations. The Principles 
t.., •• 

and Standards provide a convenient ace _nting system for the_se evaluations. 
"'-· / I 

" 

_) 
0'3 
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' '· --r-~· - l'w~ Z11:1rnefrlst I :; ~f th~ oeel!s l'roJ .ct i~~. f ~~I i l ;.;;~ ;11. i ~ ~"' ...... ·--·-
. I 

· . u:; tlw liasl'l.lno. Firs , they -represent "hest ('Stlmato!I". oJ th•e future 
' I II 

in till' al,.SCnl'l' of chunge!I in the policles I pro.-:rams 

r 

) 
I 

' 

"( 

s~npc the changes 'tn ccon.omlc~ct'.i~ity. ,Thl' . 

f.1ct .. that they arc best st-i11111tcs· simpl iflcs "the meas~reme~t problems in 

tlll'.L'Valu:Jtion by bringln"g the starting point close to reality. Socond, 
, . ~· 

bcl:at1Sl' t hl~ projections are trnscd on trends established by supply rind 
. . ~ . 

demand fnrr~s of the "market 'place," a.nd because they are nationally . . 
l:onsi .. ;f(·llt :md balanced, they arrconsidered to represent on cc~no'my .• \ 

•ippro.idiing cquilihrium condition. This approximate e~ilibrium condition 

is important in estab'l ishing an integrated intcrregio impact ev11l~ation 
. J 

S )'St l'lll . • 

., Till' ha~L'line projections, the.n, are a starting point. in- plannin.g and ._. 
a t'ra111L•111ork for ev.aluation. 

.. 
lh<on•. beginning .our consideration of the use of the OBijRS pro'ject ions., 

;r hri l'f. 1..urd about thC' ongoing developmental work wi Ji he of interest. 

lfor1' 1 s con~inuing oil the econ.omic impact '•evaluation system. This 

S)'Stc1;i use9-~thc projections as .the ba:seli.ne a~d seeks to measure the' 

. intcrrL'::ional generation and displacement effects of projects and programs: 

' 

. . 
Funding in_BE~ .. is in prosp"ect to start work pn n\ulti-regional input-out'put, . 
int1udinr, tt1c.interregio!,lal trade flows, whichwiil facilitate the comr.Ic-

tio11 of this tfstem. Usable resul.ts willl be obtained only after several 
.,f 

years of work. In th~rean~ime 'we hjive m~de operational a regional impact 

multiplt1.~r system whic · g.rov~!i industry-specific input-out_put multipli~rs 
for any county or group of counties. This mode 1 wi 11 be di s'eussed during 

the rcgiona~easurement s~ssion on Wednes/Jay. · in addl
0

tion, .we h'hve made 

progress in developing a primary _effects· model for industries which are 
\ ·!., ~ 

sensitive t~ a~tess to·markets and to sources 6f sueply. ~ 
·' 

Anotner project of 'int,rest is underway. 

Iowa State Unjversity, is d~veloping ~ linear 

ERS, in_ co~junction w~h 

programming model that wi U 

g~nefate national-interregional agricultural projections and tes~ ~he 

Se~vi:: ~f reii~n•:j'roduction p~tterns in response to ~hanies in 

f • 

-88-

106 ' ... 



, 

• 

•' 
• 

.. 
water 11nJ land· availability,_ per c•:.:;·· con-um~t. ion, t'Xports ,_ und~~~h'o_!' ______ _ 

var l iatfios. ' 

Other work is underway to 1uengthon the datra~ blue for more analytlcat 
.. ,( • • ' ,,. t 

applica.tion of the agricultural proJ..ect.ifns system. Improved production 

cost and land productivity 14ata are prime exampl~s. 

" · Looking to thi .. fut1Jr/, a continuina OBERS progtam ~s bclna d~vel~pod 
by a special WRC Work Group. 1'he proRram bein& formulated will..;bc respon

sive to· the needs arisina from the ndoptio~ of the Principle~ and St"andard,.~. 
. I 

Continuing efforts wJll be expendc~ in designing proje~tloh systems whlc~ 

' wi 11 perml t the te~ting of alternative· nsswnpt ions in regar~~to such .:. 

factors as energy supplies and prices, and environm~ntnl con~traints. · 

We expect .•future OBERS pro~~ developme'nts to 1.enerate a framo\14ork of ,.., .. 
i11formatio~ and a system of analy~i~,that wili make posslhlc the resolu-

tion of issues that cannot be resolved at .. t,~is t~c. , ...• 

Us() of Economic ~rejections in Evalumtion ~· ' 

" Ill ' 

repor::~·:::. •::.::m::::::: c p:~~::: i ;:• ~.:~ i ::~.:·:d tl::~:B:::ources • 
1 

planning. F'irst, ,they serve as a primary ba~js:for' projecting future ( 

demands for water and related land. Sec~ they may be us.,d as ~ndicators 
~ - ) 

o~ the' nature and magnitude of emerging economic problems in an area. 

Third~ they provide a useful stru~turc of future·economi"c: relatiorf!\hips 

for.eval'uation purposes. When used in the evaluation process,' the' oerns 
~ .. . 

projections serve as reference points from 
... r 

are approximated-. 

General Viewpoints and Concepts 

which program induced effects 

·/ ,. 

...,. . 
A long-standing· and widely accepted 

1
.construct of ~enffit-cost and 

economic impact analysis, which is incorporated ir,i tho Principles and 

Standards, is the "With"·- "Without" principle where benefits ate defined .. . 
as the difference between two situation:; or scenarios ·-.: "With" and 

"Without" th·e development being studies-.--. at common points in time. ... , . -
. ,: Quantification ?f the "With" '... 11wi~hout" situations~ h.o~ev!?t:•. ~as proven .• 

~' to be an e'lusi.ve~ goal 3f benefit-cost practitioners f~r m~ny years. The 

OB~RS projec~ons may p~ovide a more. ·Sui table bas~s for "With" -"Without" 

.•. 
1.07' . ' 
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•• • 
_'Un11 lt•__!_~-~~j_~~~i!>_!_~!!_~~-i lab l_!_horotofqro. Or~i-~_h__ tho __ Q!tER!_projoc • ______ _ 

tlu~~. it may he pouiblo to aonoriato valid HtlmatH Of tho difftironco ' . 
wtthout ·Ostublhhln,a tho procl~c9 maacnituJo of oithor. tlowovor, at tho 

~o.rlonal It-vol, cato~oricnl 'stutomont~ cannot bo made in to whothor tho 
. • I . 

08ERS proje<.·,t lon!'i represent a "With" or "Without" condi tlon. Th• OBl!RS 

proJoctlons, us rr"viously noted, are hosed. on extensions of hi_st?rical 

trend!' w.ithout oxplidt conslJeration of usablo,water supppes. They 

• incorpgrute the implicit auumption that tho ne1>ossary .supply of wat.er anJ 

.relatcJ land ro~ource!I c·an he d"evelopod· without ch11nging the relative 

.. 

, rcglnnal mar~inal .cost~ of produ,ction. tlence, the "With" - "W.ithout'' 

question must be pursued through aJditional"analysis to ascertain the ' 

ccono111ic growth shown in the OBERS projcctic:>n. In more ~pccific tel'Jlls, 

special analyses nPc req~ired to ascertain th~ extent 1i~ ~bic~ thc~ro~ 
' . 

jccteJ levels of economic devcloP.ment can be realized in tht" ·absenc~~-f?f 

further wn.t_er resource cfevelopment. \' . 

The procedure for determining the "With"' - "Without" 'natur~ of the 
_, ' . 

projcctio~ consists of converting the projections to requirement quan-

t i't ies of water and related lRnd reso_u~c_es $id then compari~g ~e !'lum of 

the various quantities with the d~veloped sppplies for the area. 

':he first iteration at ;~his trans£orma·tion .would most probably use 
... . .. 

current local area water use coefficients for., the various categories ... · In 
' . ' I 

later ite~ations it m~y b~ ln order to cs~imate economic demand schedules . 
for water based on an analysis of the economics of its use as influenced 

by changing technology and shifting values in various uses. • 

.1 f t.he projected requirements exc~cd developed supplies (the "With" .. 

condition), supply augmentation would. be investigated. 'If requiremeRJ:3 

do ~bot e~ct'ed supplies (the "Without" <;ond_i tion}, two opttons may be· con

sidered. First, if the projected bas~l~ economy. meets th.e ob)e_ctives 

of the peopl~ of the area in.question, fu~iher development would be un-
• 

necessary. ttpwever, even t~ough•he initial analysis shows that the . 

p~oje~~ed· s~ppli~ water and related. land ar.e adeq~ate to sustain the 

projections, consideration.lll.8Y be given ·to .further development where 
" . 

production ~fficiencies may be gain~d or where accelerating .regional eco-. . .. 
!J.omic development is desired and' may be enhanced by water development. ....._ 

r .. 
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Wh.en the projections represen~ a: "Wfth~' condi {ion, an _earl.Y step in . 

ion \recess must be ~a determination of t~7 "Without". development 

. or ~a~h purpose: The Priftcip~es ana Stan(far~°s ;requir,'e. that 

and adverse effects of a J1l'Oposed plID\ be"'measured by· comparing . ... , ~ . . 

estimated. tonditions with the ·plan wit~, the· conditions expect'ed with- · .. . 
the''plan. · The Stand_a~ds state 4'that:. .. 

• J ' .. , • • - • • • 

"Since" economic, social, and environmental conditions 
ar'e dynamic, cnanges..lwill occur ~ithout tlhe plan in a 
v~riety of factors,, 'focludi,ng r~gional, econoll)i c activity' 
rates pf unemplo.yment or underempj..6yment, and environ- · 
mental conditions. Coi:asequently,~only new or additional 
beneficial and adv~rse e.Pfects ~esul ting from the proposed 
?1~ should be a~tribµted. to it.''. h 

Even though the project~ons represent a "With" development condi.tion, 

projections. This ~ill occOr ins.areas and for purposes fQr whf ch the /" 

·the, expected situation ,·for som.e purp~~~.w~ thout tJ:ie~develo~ent u'nder · · 1· 
considerat~on will not differ from the; situati~n p~rtrayed· in th~ OBERS -- .• 

private s·~ctor or local government will undertake the c!'ev,~lopment irl the , . '-
.. . . . .· .,,, 

ab.sence of• .t~e 'Feder&! pro~ect b~i\& considered .. 
·.!a ... 

' . A series· of charts will illustrate the "With" versus the "Without''.. 

sit~a,t~~n different .. circumstances. an? will also show the relationship 

between 'the OBERS_projections and the origin of the benefits arisi!1g 

from changes in employment 'or i.ncome. 

Figure 1 i'll~~trate~ ~· situatio~ where the econo~i-C activity will b~. 
. :~· . ~ 

the same. wi'th~ and wi tho.ut the project and the OBERS ~roj ect ions accurately . . . . 
represent tha! activity. In this ca'3e there· would be no NED or RD benefits 

from an induced change in economic activity., Serie.fit estimates for either 
j •• 

~~~D o~ RD .account~ would b'e base·d_. on economic chan~es or. adj"ustments 

not ~irectly:re:Iated to the OBERS! projected measures of economic activity; 
·~ . . . 
i'. e. , the benefits from resource development would ari>se froin. int em al 

, . . 
i~provements in effl.ciency ,__from reduction in .d'amages from wat~r surpluses 

~ 

0 

o.L·~~hortag.es, from beneficial shifts in patterns of consumption, or :f.rom· ~ . 

· · +. · -'locational shifts within· a conununity or region .. Mos.t M · & I. water supply, . . ~ ' . . . . . " ~ 

wate'r-based recreation, urban flood COJ~trol, and man)" naviga!ion projects, 

. for ex~ple, fall 'in this, category. This. e~m~tion of- this' type of 

benef:i:t also appiies under circumstances de~crib9in Figures 2, 3, 4 arid 5. • 

... . 109 
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Figure 2 il'lustrates ·a c~se where the 'econo~ic ~ctivity "Withbut" .the 

project wou\d b~ _res·tricted .to a lower level than portray~d ·_in the OBERS 

Pr~~e,ions·. · ·In this' case., most N~D benefits arise from the _di'fference 

in· e-:onom:i!t act-i vi ty between the "With" ana "Without". condition. But, as .. 
the chart indicates, :the di.f£erence bet.l'{een the 11wi th" and "Without''· •· .. 

~; l .: • . . ' . • . ~ .• 

situation is4only a .Partial basis'. for detennining NED benefits.· ;AT, in!er.: · · · · 
, I . . . • 

regional· analysis of margi°n?l costs wquld indicate the 'effidency gains'· 
; f I . • • !) .• { .' ~j 

to be ),ncluded ··in the. NED account and would determine the offsetting e.ffe~ts · 

in o.ther affecte·d ~egions. . . 
. . . •' . 

Figtlre 3 illustrates· a casP where the OBERS Projections' represent the 
~ ~ 

"W.ithout 1
·
1 situation but where it has been detern1ined .through ~m inter-' ,' . . .. . ..,:. ·, " 

~iotia·1 ·marginal cost analysis that the most effici.ent· level of production ·., .,.../ . . : 

, , .in the proj ei:t Jrea with developmen~ would exceed. t;he .OBE~S Pr()j ections. · , 

. . 

. , 

·Part of this iri~r~!se in ·production would J:>e cancelled out by d~spla.ceiiie.nts . . . ..~ . 
in other ~r~as.~ • : 

Figure 4 represents~ a variati!on of 'this s~e s"i tuation. In t}lis case, . 
I ' . 

•the 08,ERS Pr~ec~ions r~pres:nt a "Witfi" ~ondition whieh is les.s than the'!' 

levef bf most.·efficien1'· product.ion .. Again there will beJnteri:eg:ional 

transfers· of producti'on which. wi 11' partially· offset the gain~n the 

project area . 

. . Fig~re 5. i 11u'stra~~-a case where the OBERS Proj ;ct ions ·a:r:e a "With",. 
. • • c ,..... . 1 .. ~ 

~i tuation, but only part ot the -i~Cr'ease in ·.~conomic acti Vit:t Cati be. 

:_efficiently met .by the. develop°meQt. this will results in increased 

producti~n'. in other areas with no project benefits. , 
The OBERS Projections ~ve frequentlY. be~n assumed ;to be the maxi- /

1 

.mize'1 NED level of ~evelopment. Figu:ie.,s' 3,· 4. and 5,dillustrate•why this / 

is not.so. When a dev~lopment is justified- in t~rms of-national economic ;1 

development; it should. be sea.led. to· ma~imi zc the benefi ts.;\Methcr thi . / 

level of economic activity· equals, exceeds, or falls short of the OBERS..-

Projections . 
·• 

The interregionalr analysis is i llustrat'ed in Figure 6, whi,ch shows .. 
. ,the supply curv~s for individual ·regions and national supply and demand· 

' ·· · . curves. As the supply curv~ in. region 1 is driven· downward· to the right. 

by a project or program, the national supply ,curve· is also shifted 
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Figure .3. 'R~gfon c, OBERS Projected Economic Activit1 F.quals ~ "Without" Condition. · 
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Figur~ 4. Region D •. A Variation ·of Ffgure 7 With OBERS Projection F~ll1ng Between the '"tlith" f 
: and ''Without" Conditions, / / 
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··-··aownward to the ri&ht and a new price h enablilhed. r-..,reu·nnnc • ,.,,h 
. in marginal unit costs. In response, ••th r•iton sh" "tt ,,,. pr'QJu.c:~ lVf' (C 

' ' , . 
the point where the new price intehecu· \he re11onal sup ., ·!twc 

• .. ... • ... #' \ 

is- of. course required before equihbri~ u re-e1tabl1·shciJ -
. ~ '!t .. . . 
National income chan1es,of' ttifo type~ (~EO bonefthi•nu 

induc.ed shi(i in iaargi,Ul' co.sts and prtco. first,'• dirC'c-t ..... .:r•.au ~ .. 
. . . ... ' . . 

national-output' results.· Second, the '"wHh0ut" le~c1·of ""'~r"'·'1 ,, 
• J . • . . . ·~ 

achieved at. a lower level of input 'Use.· Pe~ourco\ rc-lc'~-u·J -t• ~..,t, p <n1 

"'"'. .. · 

are available for .o·the~ us~. thereby ci'eaqna •n !~nJ~n·•~ ;;,ur-e· ··z:· 
natio~al inc~e gain. · l1'le. tre&tMnt ·of these·•lndu(~.J .:h.ll'liEO ,., ~·-'!C' . ~ . . 

'M.o. p. accounting system are dhcussc.-j l .u er. 
. . . . .. ·:· • '1 ' . 

p • 

The reg~onal'inc-idenc:e of the chanii~~ in <J\Jtj'-.H ~t,J n~(' .. ~(' .:! ~. 
• • • • • 0 • 

nomic resources is' •lso .i llost rllt"4.i 1n tt\C' ~Hart. 

A Case Illustration ... .. 
ThC use of proje~t'io(ls io ."ttvalu.&t~on ~~•>· btt t t t:.,"l!r .• teJ ~ ·• • .,...r; ... · 

theti.cal c~se~·~h~~e ·the. p~~jected econa.t...: cr~t't: ·1 ~ .·· .. ~n., r .i. ·.C".! •,, :. ! • .

avi!Uabi li ty of uS~l! water j'uppltH. · !~ othtt'r ·,,;,,,r.b "~'~r"' !t.t ··~·n 

· and· "Without'' conditions ·are diffttrtnt. 
) 

, In. th~ as~umed case. typica_l of ~y rbr"r bu1n ar""o ·" ~~c .re'*~ 
' : y . ' •• • 

Plains and Weste.rn·regions, "'ahr h usc-d terr a"\·in1:t·. ;!·.:.1~: i.1t 
,• - ' ii • ( 

.p1:1rpose's~ with use· for agt-icutt,Jral pl-oJth't:lon'c~f1h .h.•i~a,.,t 'h t~t 
vp._rious' us~s the per 1.Ai..it 'con'tr1button. of _,iu~r .t...,.··.~ ... .:..,1\'"~:~ ,1ir.-..t<l.,.~:-· 

; ,,-- ~ . 

·_varies widely. The dist'rlbution c;f 111111.ti·J ·"'11pfdl<', .a._;_,nt ,,n;-d~~,, .«-.· 

is determined in part by.eCOftOlll\fl for~~S, Afld.tn' r.:&rt. t,~ ~·1·~•1-.~i ·,-,.!." 

instituti.onal b.arriers to beneficial '11'\lft, 1n '""!c-r .no •l'• ··•···:<">~'- \ 
. . ~ . . . 

are: ·(l) -Ifwa·ter supplv.is not .od1fte.t .. what.1\ t!'lt" +•''"'' n'r::··-~~· 
. ' . . . .· . • . 't .' . . 

of basic watf'r-using industries 1.n tcm~ ot 1rp1.J? 1.1,c t1:-::~·t;~:.;~,i;,, .. 
' . ' . ·.' ' . • . . • ' i> . . . • ,, .' 

output? _(2).~at arli' the indirect conH·~ucnc~, of_thr,o.-.;!• .. 11- 1.ti..!;.P.e:. ·j 
• • • . . . 1 . 

ch~nges to supportinR input ind.ustrin', t•' thr pro..;_r.;'l·int ·~·l t;-~rilf"·'·r·_ . .i 

._ti•on sectors, to the reSid~ric,, :lt\<l f•) tl'\e .tc•-..ir..J !,:r 

capit~l impr~ve111ents i:nct s~~r~do'd _by l~.il f<h't1rna.on' ... \ L ~ ~t 
•are the induced effects in competini are:fs1 The: d~'!0

rit>d ., ... 1u-.ut-a11 f.,r 

the··s'tud.y: area; shown '°in agg-retau-·tet'lU.·::1. dc.,;t,.t~ tn f-ltur• ; 

' .. f l ... 
·~ ... . : . .. . ' . 

I ) l .. -
·99.-· 

·~-' .. 
JI 

" 

, 

.. 

""' . ·• . ,) '. 

··."' 
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The us~ .of projections" in this case 'involves an ~stinia'.tjon of the 
" patterns of ·water use with the OB.ER~ projections. of e'conomi~ activity and 

·· .. ~· 
an as.sessment of usable ~~rfp.ce and ground w8'.tet supplies. The sugge~ted 

proc~du_l"e· rests heavily on professional. judgment i'n es.timating how water 
... 

, .. 

supplies wi) 1 be· allocated among ·competing .uses under· condi t.ions of· 

aggregate shortage. 'fl ', ' 

The proced.ure is illustrated 1'n Exhibit I, · Thi.s table provide's for 
. • . . \ ' . . u 

two· levels of ecQnomic development and associated patterns of w~ter use: 
• I ~,. 

. (1) A baseline. condition, i.e., the 'oBERS J>TOjections without water . . . .,.. . . . . . ' .. ~ ' 

supply coristrain~s;:and (2) a "Wit~out" ~ondition in which water use is 

in balanc& with usable supply. If, ~or a given projection Y&,flr, ~usab~e· 

supply is equa~ to or in excess of·aggregate use, there would be.no 

difference bet~een .the two parts. of the table.~ j 
. ' . . . .. -t . .., Q 

,· 
•' 

Key points in the. suggested analysis are: (1) The. estimates ~f the 

m~dific~t~ons .i~ per unit'' wa~er reqi1":i.re~eitfs, if anf; a~d .Ci)· t~~".dis~ri-· 
' • . • • • ' .-.. ·• . o .. ~ . ~-.ca.:·· I .. C ".,; 

·bu1io~ 'or re~lloc~t}ien of iestrict,ed'.SQpplies. among compe,png s'ector' or . 

. subsector uses :to bring projected total us~ into baf!Ance with total 
. 4 • J • ..4lj . '. . " 

usable s·uppiy. A .logical basis for· the ·allocation is the estimated mar-
. ~ . ' 

·.ginal values. of water. among competing uses, subject to the provisions of. 
' ' e ·"'· • .• J. . • • 

'e;cistin,g cpinpacts.· .and other. legal barriers to beneficial adjustments in 
, .#rt ,a "' . • 

. wa.ter use. 
'*~ ' 

\ 
I 

. lt· ., ~ , •. 

'!'· . :·.'..Exhibit 2 ~s a_ SµJlllllary table s~owing the level .of .. ~utput b)I sectors . ·

.. ·for ... three.~ water ',suj>p;ly conditions, the ''Wi ttiout". Condi:tion <ind the base-~· . .. ~- ·~ : . . . . . . ' -;.;.. . . . . ' :: . ' 

I • 

<\·. 

line conditi~n, both of which are"derived from Exhibit .I, a·nd a ~ondition 

with assumed supplies of water. gr~ater ttian· for either of·fhe other two as 

depicted in \lgure 8._ The third ~C?.tldid.on i.s highly. conjectural in: that·~·
it implies a compe'ti ti ve advantage for the ar~a being stud.i,cd over that 

·• depic·~ed in the: OBERS·1Jrojection. It is· included in ·th~ i4 lustra~·io; \n 
'tecogniti~~-of agricufttfr~l land constraints reflected in the OBERS 

·.agricultural. projection, which. could be ~e.ia'xed with additional irr~gatio'n 
' . • ' A 

.. development. The. illu.stration may also apply.,;;to-:ep_ergy ,supply d~velopments. 

>" ,' ·"l,i Exhibit 2, it sh6u1d be neted, ?~~~~~es~"-f~r· es~fmates of eJ!l~-~oymen·t: ? ~ ··: 
,f and total popu.Iation assod.~~4 with the Jnf'erent 1 evils ·.~f ~cono'mic:. 

'. '~ ? 

activity. 
.. ' . ... 

. -. , 
-I-00-

, .... 
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.. 

;.:~ 
How may the values derived itom· this ~alysis ·be µS~·a in the ac:.. .. ·:: 

. ~ 

. ~t:ounting syst·em providied by the -Pr'inci°ples and Standards? .Concerning ' 

. the NE~ acc~unt, .it ·should be ~~ted that .. th~.,.9istribud.on of
0

t>raduc~ion 
': .~ng regions is different for each of 0 the three ~ond·i tions d~pi~a. in 

~·E~ibl t. 2. With ·the higher levels of usable. \'la~r ·supplies' production 
. . . . . . .. ~ . 
resourc~s othendse 'employed in competing areas .are.shift~d to the study 

area. The higher levels. of production are.:counterbalanced •. in whole or 

in part, by compensating adjustments in other areas .y 'Ole· "Principles 

, and Standards'" as we· interpret them· Jeave some latitude as ·to how these 
. . ... • ·I .. · 

shifts in.produ~tion and the snifts.in~e· l~tion of, ~ource use i4t'e 

to b<; ;ntered i~ the M.O J accou;,ting • syStem. . , · " 

; On~·pos~ibil~y is to show ~he Regative effect in competing regions, 
. . . ., " . . ' 

as an external. diseconomy~ 'Increased economic:activity· in the related 
: ,. 

sectors of the economy in the project .regien; ·~un~~rb~laQcing.effects 

of a similar n~ture iv i;:ompeting. regions' ·would be accounted for in the 
. . .. , \ .. 

· same maJJner .. To d.ete:rmine a d~.ange in national incol(le, an estimate 'bf 
. . ' ~ . 

efficiency ga~ns aqd/or other net locational advantages is required. 

.. 

A.second possibility.is to acco~nt··for the higher )eve~ .~f.input use\· ....... •· 

·in the benefited. areas a-s "associated costs," either as a deduction1;from 

·t~e,gross value of output or as a cost eritry in the NED.aceount.bf In 

'the~vent that the transfer of production ·r~sources (input use) is 

tteat.ed as_ "associated costs; 11 

inv~stments by State and ·1ocal governments 

is required. 

The t~o options ouUiqed 'above will . . 

. associat6!d public','!,; .. . , 
as private investments 

. '\..·· 
ani! .faui.ty 

results, u~le.ss ·market prices used in the v. ·1uation of .output ·~re con

sistent\ with the co~.t or· siipplY. schedules us.ed in estimati!lg "associated 
. . . ) . 

costs .. " .. 

. •. 
( 

l'/ Chaliges in aggregate output; ~s well as the extent ·of locatfon.al 
~ . shifts, are deterinined in theory b)' elasticity of demand .and th.e magni-

. tude of the shift in~the.aggregate sµpply ftn1ction. ' 
, , 'g/ With· :tjjis ·al tel-ha ti-Ve, "1t§SOfiated. eo·sts" aJld P.fOj e7~ ~F,.Pr,~~r'1 ~. ,, 

costs ar~ treai'ed in the 58.DJe map~er. ·• '. .. · · .. 
• •I , • • rl • I, • :~· .. :. ,:~ •' ' 

d ·.• 

•'1 ... 
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bhibit 2.··Ecooomic Activity Under.Alternative ·hltlllptioria· on Usable Water Suppl.111 ·(Barn1ng1) 
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'\ · nthet A 1. • • " pp icat1ons . 

In other planning situations, interregional shift~ in production may 

;·"' be ·deemed unlikely or of minor impctttance. Nonetheless, economic pro

jecticms play an impo,rtant role iri multiobj~,ctive evaluation, I as the ' 

evaluation process is fundamentally a projective process. The following· 
. ' 

discussion outfin~ the use of projections in evaluation. "' 

Flood Control .Projects and Progrcµna.. The ques'tions to be res·olved in 

the evaluation. of fl~od protection measures are: (1) The extent of indus

.trial, 'commercial· and. residential growth. in flood prone ar:as· without 

flood control improvements; (2) ~c.celera~ion of such future growth with 

flood control. improvements under consideration; (3) the ne.t locational 
~· 

advantages of the accel~rated growth. i.n ~he flo9d prone areas. :rhese 

problems of projective. measurement are in addition' to conventional· flood · 

damage evaluation. Projections of growth in flood prone areas c·onsti tute 
0 

a complex prob~em iri which land use patterns play a major role,; In ma~,ing 

flood plain profections, the OBERS projection~ niay serve oniy as a'n 

intli~ator ~f'future growth in the; overall area in which the flood plain 

.J.ies. I:xcept for agricultural arid a few ~a~s where tl}esupply of suitahlc 
'• . ·- . ,J., ': ~ • " .,. 

land for in~ustrial development is•seve:rely limited, the'impact on other 

regions may 'reasonabiy be disregarde~ · 
•• · i • . . ,_ ·.~ 

. · Municipal arrd Industrial Water Supply Projects. The .ma:for variab lcs 

in.the ~valuation of th~ "needs fo~" and benefit:~· from .Mj·r water supply~ ' 

proJ ects are popµla~ion, l.ndustz:ial· and com~cial a~~ ty, efficie~·cy o{ 

w~t~r use c~e.ffi'cien~~' a~9 the ·u'sabi l i ty of re.turn· flows,. 

The geographic specificity of stream flows a~a points'Of withdrawal 

(e.xisting and potential) is such a~ to impos) rather exact~ng requirements 

foy .,geographic deta:4.Jregarding population .afrd economic activi fY. The 

(
'lBERS .proj ec~i~s for ~~A's in 'the . ;e·ries 11 Ei 1 reports wi li .~o far toward 

meeting thi~ ~eed,. .. r 
~ ' .. ~. 

·Water Based R~r~at-ion:. "Key v,a~iable3·· in dem.and. equations, _for,· r..ecrea-;., 
I. ' 

tional resources and opport~nities al'e · poefulation and per c'apita income. .. . .. . 

, These. are provided by the OBERS reports.· • Ho~ever, great~r geographic detail . 

. ·" ~i)>~ ·~equire.d: ~ Us~" of s~•;arn~t _w·: ._~:.~~i' ~rnrfaces,. and associ:i"fi·.·v=· facili ti~.•. 
' ~ 1 ·o .._l;i· . ·~ ' - f· 

'13 0 ·,. -(,;,~ ·~,/, 
.. ·.· ~ . . .. 

\ .•~-~.!.::~-
-104- ' ,' , .., ..... 

. ' .. II 
. . 

t 

' 



. are clearly related to their -location in rcdation to resources and faci l'l' ) 

i tid~ and in relation to geographic d'istribution of ·populatio11~ Benefit } 

estim~s are dirl!lctly related to patterns of recreational.use. But they . . \ . . . 

are also relate,' to associateµ travel time ·and .exj>'enditures. To .the 

extent that in~reased usage. is'. t~un.terbalanced by r~·J·~ctio~s in us! i~ 
, 

competing facilities, estimates of such reduction are accounted for in -.; both· the .. NED' an'd, RD ~ccountslas external dis economies. 

J 

' 

·, .. 

f. 

Tile foregoing discussion does not exhaust the use of projections itf. 

niulti-objective evaiuation's. Neither doe~ it· port.!a)/' l.n.'.full the probl~ms 
and ~i rficµl.ties involved. Compr.e~!!·n~i~e· trea~~ht" of•'the.'.t~.~bje~t matter · 

,.,_ .: . . . '"', . . ... ~ .. ~-· ,' .::~·· · ..... )~~·· :~ . ... 

would cover h·arbor development, inland navigatign,"\\'.at~~~i~a.}ity, fish and 

wildli.fe, and .such speeial problems as ffc;od plain z:oniri~~~~- hnd acqui-. 
• ' • ... • ,,.. i. • • 

s i ti on. And each community and regfon° offers sp~cial pr~b.lems unique unto 

itself. . . 
··The Need for· Alternatilve· Project;ions and Sensitivity Analysis 

. ~ 

Some. of t~e ·uses made of. the OBERS projections req~ire ;the deve~op~ 

ment of alternative or adjusted projections if· the planning process is to 

be fully e'ffective. As indicated earlier, there#is a'degree of uncertainty 
. .· . . 

in any proj ection./To_ compensate for this uncertainty, the planner needs 

to know how muit a change in°each projected variable will affecf the. 
' . 

specification of his plans. 
., . ( ··) .. 

'Sensitivity' analysi'S:~ill enable the pl~ner. to determ.in .which ['· •· 

projected items cause significant changes in h~s plan and permit him to , . 
compensate for them. It may be acCOl)lplished by ~arying the level of the. -

proj~~ted data to determine the, ma,gnitude~f th.e effect in the P.rojected"· 

use.· The compensation niay 'take one o~ twQ. forms. "first., it may b~ 

·possible to· devote more time a,nd effort 'to refining the projected i terns 
. '· . . . 

to which the plan is. pa~~icularlf sensitive and thereby.eliminate .som~ of J. 
~e'uncert_ainty, or secondly, if tl)at is not pBssible, he~ay be able to ·, 

. ~uild into' his ·plan a degree of· flexibility which will permit it to. ( 

a~modate .different. lev~ls" of future"' activi t.y. . 
. . ' 

) In addition to their us_e,_,.~il m~ing sensitivi'ty tests,· alt_ernative 

projections are needed if an econo.ntj.c remegial or developmental pr.ogram is 
•• / ~""! 

' 
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-.'' 
to be instituted.. 'In .such casesT a .comparison of the nt!'w projections . . ~ . wittl 

the baseline projections will provide a ~asur~ of the effects of the 

progr~. 
r' 

• 
I 'It was indicated elrlier in this presentation that the OBERS pro-

f • . - • 

jections. n.eed to be .. augmentecJ by more 8 a,11 area detail. for some uses. 
' . 

rhere is cons~derab}e ~ncertainty in a 1 ar~a projection. Sensitivity 

analysis and flexibility in the ssary'if the plan·ts to·btt 

base4 on such small area data."· 

' 
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This discussion has not ghien a full accou~t of all the potential . . . 
uses of the projections or the problem~ invol\ted'in their use in multi-

' . 
objective planning. However. certain summary statements can be made: • 

. 
(~ 

) 

\ 

\ . 
v .)~ .Pf 

-· 
\ 

. i. 

2. 

As an integrated and consistent set of national and 

regional economi9~ de~ographic information, the OBERS 

. pr,o~ec'tions pro:vide ·.a unifying framewo~ for multiobjec-

tive planning evaluation'~ .J . . . 
By ineans of other information systems, the projections 

are converted into future demands for various goods an·d 

services associated with· water and ~elated land 

In this process, some augmentation of the OBERS projec 

may be necessary. 

3. A comparison of the projected.demand of wat~r relat . ·.- .. .,-,. . 

goods and services with the ~pply of these good~ and . 

services inaicate whether or not additional supp~i~s 

need to be developed if the project,ions are to materialize: 

4. The Principles and ·standards r~quire that benef1cial and 

s. 

6. 

,. 
adverse effects of a proposed plan be measu~ed by comparing 

.. the estimated c::onditions with the plan, with 'con~itions ~-·· 
expected without .the plan .. Therefore,· it is necess·ary 

where·the projections imply development to determine what 
t~e. "Wi~tciut" condi~ion will ~,. ...,. '. 

If the 'iithout" cotwlition differs. from the projections, 

the equivalent of an analysis. of regional costs of produc-
.. $ . . ... ~ 

tion is neces~ary to 'determine ~hether or not significant 

interregional shifts in economic activity are involved. 

The evaluations required by the M.O.P. accounting system . ~ 

require artalyt.icai systems as we-if as the projections .per·" 
se .. ,Many· oi: the analytical problems a;Te, unresolved. 

,_ 

In a majority :of cases.the projected economic activity with 

and wi~hou~ the.study plan will be.the-same; ttius ~l~m'11ating 
the .need fo~ t1!e .interregfon~l anaiy~·i's. . . . 
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'7. 

t ., 

Because of the uncertainty associated with the projections, 
• . 4' . ' 

sensitivity analysis·should be employed to determine when -flexibility should bo ma~ntained in the plan to acconno~ate 

(1"- ternati ve futures. ~ 
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Environ••ntal Projectioris 'and the 
Priftciples and Standards . 

. , .. 

•' -
Enaineerina 

'Phe incepti~n of water'proj~cts has generally,pro'ceeded from a 

recoanition of presen; p;obr....is and projections of future water ·needs for 

such uses as municipdl and in$lustrial supplies", frriaation of ~ands to . . . 

expand agricultural production to ipeet_ growing demands for farm~products. 

\ . and development· of hydropower potential to .meet rising energy demands. 

\ Multipurpose pl,ans were ~e~ fo~ulated to meet the predi~ted growth 

i levels in economic. activfty and population for lhe area .. 
\ ~ ' 

I However,· environmental and quality-of-life concerns·haye injec~ed. an 

)
addi.tional set of. ne~ds and problems ~nt~ water. re:i~rces· pla'.ft fo~laUon, · 
and have shifted the planning focus from multipurpose to multiobjective · . 

· consideration~. The Prin~iple~ and Stand~rds recognition of environmental 

. 
• . 

•. 

. ' 

'quality otij~tives· as appropri&:te planning components. introduces the need · · 
01

to produce ~vi~onmental pr~}e~ti~ns, as a parallel. t~ econ~mic•projectio~s. ·';f . ' ' . ' . 
·as a; blsis:-·for ·plan' formulation and evaluation. The purpose of 'this, r 
_ discus~ion i~ to ex,uaine the role and apP.,'iication of. environmental. prO'j'elc

tions ,,in water resources· planning. a.s prescribed by the Principle's and 

Standards, ·to provide over¥iew of ~ngoing work related to the devefopmen~ • 
. . . . ~ " . . .. 

of environmental proj~ctions, and, to present a framew.ork for producing - ', " .. . ' . . . 
such projections. " · . - "' 

• • 11.' 

The Environ11ental Quality -Object.ive 
and Enviroruaental Projections · r • 

. ' 
.-

.p The• complementary role of e~onomi<:1 and environmental projections in 

the urces planning process is portrayed.by the fbllowing state-. 
and Standa~ds (Water'Resources Council, 1973): 
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' 

' . 

ni•·· identification of the 1pecU'ied components of\. 
objectives will necossar,~y involve an appraisal of future 
cconomi.c and environmental. conditions expected without tho 
plan as compared with those desired by people for the plun
ntng areu. In addition. a sufficlen~ lnventory and appraisal 
of the water and lan~ rosaurce base of the plah'iting area 
will be necessary. (p. 14) 

i • • 

An appl'aisal ,of future envfronmontal conditions in ·the absencp of 'water und 

land resource plans i~plicitly requires the making of some kinds of environ-
~ 

.mo'ltal projections. Furth~naore 1 tho above statement;inf~rs thtt environ-

mental projections should be responsive to 'four genera'i _areas of concern: . , . . 
1. Wh"re wi 11 we likely go. from here? What arzt-. thQ pro.ba~le 

environmenlal futuro(s·} ,under "wiihout" plan conditions? 

'2. Where do we .desi~o to go frorr; ber~:.·:~What· ate the goa.ts and 

normative requirements for plans? ·•. . .. 

3. Where is it possible to go from here? what .:"artf.the M\'ironmen~al 
• futures obtainable through the implementation of·w.ater resour<;l!S· 

A .. a . 

plans (the with conditions}? .. 
Wh&~e d~ ;e expect tq go from here? What is fe~sible in tp~ms 

of the most acceptable _path given both what is possible and .the 

·4. 

targets or goals we d~sire to achieve? ' 
The procl'sscs that affect ·the overall quality of the environment .arc 

economic and sQcial- for the human environment and evolutionary for the . . . 
natural° (physical and· biological} environl11ent. The Principles and 

' 
Standards recognize that in order to ~mprovc the "quality of life" 

relative to ~oth. natural and human environments. the pattern and l.evel ·'of 
' . ,,, 

production and consumption activities must be codlpati'blc with capdbilitics 

of the ~atural environment. as well as with so~i~l preferences. Rc~ognizing 

... 

~
t society is a I c'Omposit~. of a wide range of varues and expectation•s ~ . ' - • 

. early c~~flicts 'will exist betweery consumption associated with de~ir~~!~:. '. -~ .' .: ~· 
ife styles and feelings for the future conditions of the natural. env•lron-· , ·. 

• p . 
, • Oil ,, • ~ 

ment. To reconcile the attitudes and expectations for the human· environ'... , 

mept and the quality and stability of the natural en~ironnient, the pfan~ing -~ 
process must take cogniz<Qllce of b~th economic and environmental projecti~ns 

in prdet~to develop pians that will properly balance the two. 
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Environin•tal. Projections in the Water ... 
Resou:rces Planning PTocess •·· _;j . ,. . 

· In: the context of the planning. process presented in tlie .Principles 

and Staiidards, ·environmental proj ectiQns have three important .. u~~s. · H~w . 
. these £'f {ii~ thin the planning -process is "qe-gl~ted · i~ Figure~ 1. · 

• -.:~~- .. • " f 

"~ : . . . 
Ident'ifi~ation of components of-the EQ.objective. "Envirorufierit~l ~rojections 

provi'de' .:~he insight need~d ·for expres_siohs of problems arid needs under· the 

~ .. . . ,, 

···.• 
-;. . 4 

t· 
- ! . :;- • ' 

-~~yi~oninen~at quality obj~ti::v.e .. As. the Pi=inciples and·St.ancdards pc;int ou~~· 

,:.\ ~, . 
: ,.;..·'.·,. 

·. ·_.~~( d~sired achi'.evements of .specifi_c 
0

envi~bnmenia1 qualit'y: c~nditions ilie· .·.· 

'in .essence tl:ie 11sP.ecific ~ompo~ettf~ of ohj~~t;ives'·' (p. 94) artd ref~r to .·· . 

~ . 

•· 

, 
I 

the "type; qJifuti ty .and quality. of desired ben_e0fij::i~11 effect~. II F<rr exampfe, ... ·• 
. , .. . .. · . . ~~ 

components of the EQ objective may be".expressed in· such: terms as miles· of· · · 
. , · ,. ' -"'o · ··.' . · l .~:.1 .1' . 

scenic river of specified character~sties, acres of ecological are.a~ of· 

""'specified Water quality Standards~ • :Th~e• ~Xalllples suggest that compo~~~tS 
. . ""' 

~9r the EQ objective m~y be identi~ied by examining projections agai!1s~ 

the foliow.ing. two c;riterl,a: ~ ·: . ·· .. /I 
•' • :/ I• •II• ••. • • • ... ' .. ' . •. ' ' ' '~ • • , , 

1. ·standards and goals for EQ expressed by federal and stHe. · 
.I'• Iii • .~ .'.· • .• , • , '. • •• ·:~=~·,.,,,., " . :~r .. (.~'j 
. legislative en~ct~ent ·ar execut.iye. pol~cies as con~;aste~ with·l!" . ~ t:•i;: 

present and §likely future cond
0

i'tions. .. · . ·. .: . . ... · .. , '. · •·; . · ..:.-,: 
. . ' ) . " : .. 

·' 2. Coinponen~s of obj ~cti v~s for . a~hievenient of. spe\:i.f~c :envirop:;-. · . ; .-. 

mental condi d~ns ·,from the 'standpoin~ of 'pt.tlific pref.erentes .: . -~~--"' ..,...-( 
: .... \, . • . . ~ .· '.', ~. ,..I·; v 

•·._·tj '";ir" rt 

Resource capabilities and plan formulation for-
0
the EC(objective:· :The· i;, -./ 

.• ' ' ,..I ' •. • ' \ '• u,.; 

formulation of alt~rnative j:11ans ~is- pasically a process., of b-fl~1:9cing t.h.e 
' ; . . ' . . • .· 'IP'·· . •, • . . 

··problems and· needs e·xpressed as components in 7th~ EQ :object!v~ with ~he 
. . . 't . ' • . , . 

c~pability of .. the resources.'t.?· meet· such dem~d·s·:' '_The· analysi_~ :of _".:_;·,.. . .. 

erivironmentaf' con<liti<jlll~ '!w~thout'"' any. planri.ed'1ch?n- wi~~· "~e~'~l th~· . : : 

. exte~t ·~nd magn~~~de of uns.at~sfied 9ompoi;e~f 'n!:l~~-;~hd ~.ndrcat, .• ~~~. .·· ' ~ . 
. requirement f~r some specific pl_an of acti~n\' to ~ssure th~tl~~f'~~~ion (''.. J ' 

. ·,•. 
...... 

.• T.e-'-

(p. 98}, --The·.analysis of resou.rce capabil-ilj,es aga;inst pl-ojected problems ,._ . .- ,, 

~.- and d~:ii;ed ~onditi~ns, then, ess~nti~iij ~riswe~s •the ~u~st-iorr of:.~at~· . 
resources can. or cannot be -~mproyed .by l)t;e· ',Pian .... ''.To .the. exte~t that~ . . · ·~ 
th~· water and l~d resources without· any j>J~{lp~d'iac,1:fo':1 a:~ ~nab~e t'(? ·.· · 

.· 

meet ;~urrent ~9 projected needs fii to.th? e~tent--th.at t~sou~ce ·mana~'efiien~ · ; J G 

enables the needs to be met more eYficiently there is·an evident justifi-

cation for. formulating ·:a.1 ternati ve plans .·11 Futther; this flhalysis leads · 
~ ~. " •• • •• • • ,!rr. .• ' 
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...... ; . :[. 
. ... 

.... . i .. "": 
, ·~ ..,,. •. ~ . ·. . ~ . ,"'Ill;·····: . ·<t, • . . . . • .. ~ •. 

. ~ .. ti . ~ ~ • . • r· .:..-~- t -· ; ':'- • . . , • .,.1 ~ . . ·. . ·. . . !- • • • ' 

dl-rectl; to~t~~;at~~~i-~S:~i.o~:~~ sp.~~i(icati~n ~f .ele~ent~~~-be'irl~~~,~ -

p0rated within the pian; itsel~!t~-'·'.~~s9.u;i:ies.for·which, there 7e~sts· manage- · . . . . •";.'' .. ·· .. ~ ... > -~. · .. -· • .. *.. ~- ., .. . . 
ment.~·and _development _opporrun'i'i'fe~U~i-~:'{9i·~b-"iy ai:~~s ·. f~r .inclu.sion in . l. 

. plan forinulation.:. "These :might :fl'l~i't@.~".;. f0,r_·:·~xa.mP1e, · such resources as 
"· .... •.... • •:.:-t """··.: .. f '""•. . ,, .. ~ 

• . '..~e-servoir stor~ge' sites, ~cenic s~t~ibn~ .. rii'ated·Iand uses, fhh a~d . 
\ . • \ ' • • .+:i; /•" i • "" ,• • ) 1 ~ ~ ,. J 

· . ' . ·,_<:.w,i..i<J'ii(~·~ _ ~~djc~l~ral and a:rcliaeological ·areas .. '~Bi. prop~r selc::c.t~~n/ pf 

· '. >~,.·< ::~f~~,~~'.. d;~7~~e~·t:·~'p<?s~.ibi Ii.ties, plans may· be"·fo.rin~~'· to ·ril~~;('h~~·h~ds 
'!1!_, .... •.. ·• .... :;·'?-·.-.~:- . .":"~~~ .-~., ·.' ...... · ·:-· ~ ;.":" :.; __ "'~-.; • • .. ~a· . . .·. 
~: ... ~1~. · · . fOtr·eacll 'component of, the objectives." (p. 99) 0.../ 

~~\I:::· : , : ~ l ~ ,?~ ~ ;,.. 0 .~/ ;.~··~ •• ••• • • • • " ' , • • •• ~·~~ • I ~· , • jl~ . , • 
/.:. ;"·, _/.:Ailaifsi.s ·and evaluation of alternative plans. : Env~ronmental p,rojections 
• ._, .· . • ·'I' .. • • . 

'. .:·.~\-.'.:: ~ ·, .··a.-is~;.carry_ through ... l;he p_lanning~ process j,p. providing the basis for analysi.s 

~~;:.~" ~:: ':: ~nd.~valuitfon of -~f'te~'ati ve pl~s .i As noted fo'l the Pri~cipies" and . · • 
".'\~f~: ,." . !~~dard:s·~ <· '- . · '. • . · . · • . . · ·- . · '.· .. · - · . 
!.·~.~-.~.'.' ~ '< ·- '. ·'"" l . • . ~ '., ' . . . - . . 

>·; ,·. >_ •• ' .... .,, • i ' . f .. 

:::;1. ,. ~ ·~; 1 .' . • . •• '< ~ici.S't4;n~ .enyiX:01Jlll~ntai. conditions .will be" _described and 
~°i; pres"enteq' .i~: te.~-·:that:t'b.es~;·)~~p.ract~~~ze ~ll~. pl anni.i:t.8 per-. . ·• ' 
·" .ce~tion~ and. ecofogy o.f .~h~ ~f{ett_~'d\f~·9''.'.i_~ cor:idit~fiS}riOUl~;>~ :· .. 

• ?' ·{ exist w:1.thout any plan. Similar Clesi;~iptions wi.11 be prepai:eo· '"" 
~. . · · · - for ,the time sequence of the condi tipris to be expect~'d wi:th · 
.... /. j 1 ' '( and without the ·plan throu~hout the period '.of analy.sis. , The 
" "· ... ,.-....... coniiition;;- before planning is initiated 'wiU provide the data 
• · <. · · . : frour·. wh:kh t9 evaluate •:environmental ·effects ·or· prediction of• .... .' ·<, ·"f';;.~~<;cll.~Rg~· ~ ~.nd'~r a~terna~:i"f~p.:i-op~safs .. i~~l':1ding t}le. cons~qu_erice~ 

• 

• 

. ' ., 

:.:·· ... 
I . 

... 
....... 

"°· ., . 

.. .: .' ... ~.i-:.:,"{,~iofi. ·failure :.to adopt a plall .. Jor. deve,J.~pm.~t. a~d ... ~s~. ;c;>'t~:resou}"ce~ ...... 
\:'J,:..·~1 • .;;_-;:- ;.Jn' ~·h.e..,ia.J~a -~der $tOdy. (pp. 60-61) · ~ . ':;. "· · ' ... \ :: . " 
2 . ~, :~ ... ·· ... ,, : ; . ~ ·.· , •. ~·· :·· . 1~ . ' : .. / . .., ,. . . . . . ' :>; ~ . • s ~ :.~; , ~ .. .,. • ~ ""'., 

;, '". Examples· of 0areas· of envfrornilent.ai ·~if.fects: whi'.~h· mus.t. he predicted .with ... · 
'1t . • , . • . 4 . 

respect to alternative plans ·are changes in natural scenic areas (open . , 

. spa~e, wild, a~d ~cen~c river~·,··laJ<~s, b~aches,· shores, ~pd~.rn~ss'.·a~eas··~nd 
·t:l •; . II 

estuarie,s), in. unique nattir.al an~ cul tural
1 

r~sourcer (arc~aeological,: ... 
·:>"-/ ··::·~ h~~toric;~l:., b~~i~~·it:iF'-, .~n.d .. _g.~.olog1~~~~·,tesc?urc,e~. ~nq ec9Iog~cal ~ys~ems) ,; · : · ... 

a~'d :iil~-q~.afit{cd?;~#e~;?ian.d.:· a.nd..'.af~~. '1'h( ci~~fi:pt·i'.ct1r:of''. p~~~d'6i~>(~iu·~~·s :.'.· . \< , ·:.)" 

..• • i"'I~,·• ,<lo.·· I- ,
1

• •I ·' ,). •, .. • •• ~0, ; ; ·
1 

'\•· ' ' ,; "• .. ·• •';~ ... " • <) ~ • • ·~ . 

. given by p~~~'e~pl~~ ;'_a~~~· epte:r~ _ ·~~?~t~n~,~~· ~fi'. .·t?~ . a?a.ly~;~~'. t>.f. ·',~,r-~~~.?in~· , .·:. '~ .. <. ·: : :· \/; 
.. a· petspecti ve · of the ·effects. -0f intm~~te. lfreveft,s i.b ~ e. ~r ~;i.. rretJ:".i·e:vab le 4 ..;.: 

~ ~ .t! • '• : . ·1 :'".· •• • ''#' • I I ' I • • '4" a ) ' ' > ll'c \. • I ' • • j ' ' o" b ., ·,. 

·;-y:.i ;_, .:.·~nunitment~·~ 0£, ~-~s .. ~ulc~s y~sus the pr~s~.r~~~~.;1'-f; f.ut~r~:"~ptions ... ~ · 

>~ !·. • Environmental PPojectiol)s·; · i~·;E#~~Pt; Work ' :~'". •' 
·• · and Future Direction" ' ., 4 

" •.. 

I 

• * 
A' 

': In dealing .with the 'role of enviroRmental 'projections . in water .. " 

·· ., -: re'sou~ce$: planning~ the di..scuss,ion thus far ·hik not cons'idered the 
1
' ~q~esti~~· of ·wheth~_e n~ede4 proj~c1:iopsA· cou~d ·be• p~od~~ed. ·,nd 1J1a,de. 
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available. In fact, the art•and s~ience Of environmental. pr.o.jetti'ons irr 

. f . ·~ . ...... . • 

co~trast to' economic projectfons are still' in e~rly sf ages· of ~d,eveJopment;. 

~ ;_ . 

•. '' 
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Indice£t.:0-z-'i ~;~su;e)l\ent and· Pr ·ec't~ri · 
-\ . ... 

of EnviX-9ilmental · tiriditions· · · 
"· '"·'·'. i .... 

. . '.one -~f tfh~ keys t.0
0 

pfr.ogress .. in the. a~e.a 0£ e~~)~orunentda~ -~;~ject~Th~ns ' .. ·:_~;:~(\_· :··· .. _ •.. 

l;S• a· ~eaning. u~ syzt.~m o rep~r~ing enviro~~n~~l status an .~tre~~!;'..·:t> ~ . -~::'. .~ 
Cqunci,!'.~· Environ~ental ~ahty._· (1972) n~t'ea in the lead chapter .. a:~-~~·~~-r• .:._\,:; · ... 
1972 report that "one of the most e_ffec-tive,.ways. to conununic.Flte i~formatfon 

on ~~vir~nmental trends to' p,alicY"mak~rs ·and-. the .~eneral ~ubli~ is· w~.th t 

indices~"- ·:An· 'i~cie~ ·.is· cfes~~ibed s'im'ply a~ ~ ··qu.an't1~ ~ati.ve ·m~a~~~ wh~ch .. , f 

aggr·egates. ~nd summarizes the available ·data 'iln~ a part~cular probie -·. As\ ·. 
'uch ah index. has t}J.re~ ·general' character.istics:. - It_ i~ quanti tat , 

if a summary of r~levant qata, a~d i't relates to some partic~lar p .. ' 
. - ' . , ' • ' . I• ~"" .... 

, ·. ~-. -~r ~r~~~em. ~~·nee, it0 is ;o-J~kel~,:u~;~e~'.'a~·~~o~po~i:,.e 1d~ a.- ~~-~te_r.,. ?-~~~~;-,;~;~::·;: 
.. . rnpicaiifo:s of ~.ltype of problem, such as-t.BOD , Tm>,_ DO and 'tempe_rature. ~'r\;;:~) 

_, ~ater quality. ' •. \ ... ~ . \ - ~ . · · . '· ·":,,;/ .. ~ .. 
·~ . ~: •.• '. , ' • •· .. • . • ·1 . ·,·~·' ;··'' I .. • .. . . • .· . • < , ,;.._''I' ~.:,:C 

.. ' Whereas. ,socio-edmomi~ indices~ Sl!~h,: as ';i>opµlati~, economic .. proq1~~tiori. I : <Si 
(GNP)) consumer pri~«:') index,. whol~sa1J·~~!~e irtd·~; .. :~n~~~~upemployrilent···:.~a:;:~s~~:.i i: '. .,/ ... ·• .. ;;_~~ 

~ . . ' ' . ~ '.. i' . ~ ·. • v.' . .: '; ·' .a ' .. f .!.'" . ti.. . : .. ,,...~ ~ . ·. .. 

~» .provide useful ~nd.ic'ation of .econom~c.\tends'.aiid a 1:>'~i'.s:~for'for~ca.s~~;:·· ~-,. :-~·;r ··.-·:·.::.•' 
: '··~·;~ ", ~ environmental ",i~Ji~e·s · mu~t li'k~~ise Li»~": de~elbpl~ .'to if iu~trate: iilaj oi( tf~/id:s·;-:,.·; ·· ·~~ ':.11 

~ '· .. ! ... .. ~ '\. . ' . . ... . . \ . } . J' ·. . 4 ... 

~ · - · -. " and . .-point up significant· environmen'tal conditions. As the ,Council on· ' . . ~ 
Envi:tonmeptal Quality (1972) pointed out:" 

! 
~ ,~Th~< de'C_elapment o_f environm~ehtal indices· has been 

• -~l-oW-1:· Many useful ~nvirorunent~l d~ta, there~ore, ~.it;; "i~ 
·, f .. 

" . . . .. 'b.tilkY, vo1~es 'or ?':1· ,c~mpu_ter. ~~~p~~ ~d; ere !-ls;~- onl~ .. :a.~·e;!-r ·.:' '·" 
" r. ·~· , -,.,.. -~ • Th~ ~nci 1,, wprk~;ig ,c::I.o:Se ~~th ().~her Fed"'ral. qjei:ic:i..e~, , . ·:. , , ~ . .,.. .. 

, '::'. . ·;.,... :" -.:~~-.·~tt~fllPVng·. to ®veJoP·°l~~Jlin,g~u~~,ind~~es, to, ~em~e~y this,., '.. ·. , , :.·~,-. · 
-~ -~.·- ·• ,. .• 
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: .s,1tuat~.t:n.· . ~ · . · - • ·• ~ · •· ·:.· · ··· • · -,,; f' ·" 

··, .L • ~ .. • ~· l ,r>• . :; ' , r ". • I -- . . .,,.: .. ., 

· · , "' ~·. · ·rJ·.·:.rem.e~y ~h~s'. ~rot1:~·ic~~~~~ ha~,:~~e~~~K;~'°~·~se!a~~~.' .JoI~1:1y ~~d~~;'b~_,: .. : .. • ·.~-~>" -:··<· 
'-~ ,t ~ . 1,~~;De~a;tm~~'t ..,of'--cti~~~.Ce -an~ )~e·· ~1bih~a(-s!-1rV:ey", throµ!Jh·· ·-_. '~~lY ·. • ·- '. .. ~ · 

·, -.: f.orm~d\~ommitte·?·~f 
0

tp~ Nation~l -~Sc::l:~ce.'fot(n'd~tion~~- Sa!l Di~go nty · : ,'. 

(Bonner,, no date) h~s also been developing a set -0f envirci~mer\tal , .. ;.'\I 
I a~- part 'of an integrated regional envirJnmemt.~l management· progr~. .. j 
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. • , .. :. . sample)>£° t-J\?s!" re late~· t}lf water, r~·~Qu~~·~·:tp~anni~g .is ~?110W_r · i_l\1 1:a~ "'. I. 
· r ··"··:·-Some st~tes.' ~uch·~~: North Caroli~=f?~'ci~i. 1972), h_ai,'e t~~n~·p··:ui~rrig::'a 
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and'water pollution, land use, pesticides, recreation and wildlife, have 

·.i. I . ~ . · .. - " • . ' . . •. 

also been under dev~l~pment. Howev.er. t•hes~ efforts have· mainly b,een 

orientpd towa~d:ur~~ en~ironm~_ntal qu~lity ~d, therefor~. m~r .. n~e.to 
·be adapte~ for·us.e ,in ~ater and land resourses planning. ' •; . ' 

• .....· •• •• }·':J • ".... • • ... • 

. ·;'., To establish lndice~. fo·; water rq.sources planning, projections suggests 
. . . . . 4 

I first that envir9nnientaJ indicators relevant to water resources planning 

~-··,. 
11; ' '. • ' . ". t 

. i! • 

_( 

t. "" ·~., .. . . •. il 

'!l -~ shoulrle· i·clentified: and .·ind_ica'tors .co.'Q~\ruct;ed w.hich reflect important ' • 

. envi.ron;atiil '.Chan!ies co~si;t~ni' wi.th °the levels of planping est1Jl'11sheil , 

in the ~inciple.s and· ~ ..... ~·.anda~,~~ ~ . \S~ch:~ill~ic~s shou?.,d mee·t 1the~fowing ~~ ~·,. 
) 

~.J 

.· 

·; 
+ 

.,. . cr:~te:ria?· . " 

t. l ·• ;lndicati've of t.he impor~ant 
·;2. 
3 .. ' 

Reflect established federal 

dimensi.oris of the EQ objective. 

and state environmental standards. 
"' Capable.of being 

' ' ' . 
related to compommts .of' plans th~~ will 

affect or. change the ·level of· the indic.ator. 
' 

;I" 

.4. Data·can be gathered ·and aJlalyzed economically and efficiently 
' '" . 

on a·regular basis. 

, t.~ A co~it.;tee un~~r direc:t't;on ~~ ;:~h~".·w(l,?r ,Re~ouf£~s ·~o'uncii 'is'. no~· " 

w~~king oit .th~. probl~m. of Df,as'urement ~~ en'!i~onmental. qua~i~! ~e~fect~ 
(Hickman, 1-1974). This eff~t should make an ·important contribu.tion to . .. . . 

. desuibing- a set oj: indi:cators. ~hich ·can .be usefully proj7cted ii\.w.at~r . '. 

r 

.. '•< 

res~µ~c~s pb~ning .. _:..., .. '. .· .. ~· ... ' . · .... _;~ ''. .• '. r ~ ... <~: ... :::.~:~i.··~ .... ::i;.i 

,.; i' .~·~:::i'.?~'·pr6-je':ctt~n 'ti(C:h-artg~·:-in'.. regional'::.envrrcmmental quality is the 
;·~. 0 • • ,., . 'fr ,. '.· ..... ~ ... ~ 

·procfuct· of a descriptiv;e and analytical capability_ to trace over .time 

m~asures ,and in~cato~s .of envir?nmental qualf tY .. ~ As the diagram .i~ 
.. • ·. . . . t e 

'.t'• 

'"'· 

·, ' 

~e 2 shows, a .sys:em~ ?f. environment_af project~.ons is logically linked 

. ~i th soc~-o-economic projection ... Th«;! :~iagram indica~es . .t'}le interre.!.a~io!l . · ;' 2')'·:; 
.\.., • '-...., ,, .., ' 4 .• , •• : .•.:"·,•.. a :...l·:C..,. j · •'':_,· .' • .tJ~~ '··.,,,~ ... 

_ of eco~omi~ ~d .. ~n~irpnmental change :~na Jllustra'.tes fo'l;lt· dimensiof.15 .:l.li~~h: · ' .. ·f ~ .'·-
• 1' ':.· '; ·: ••• ~ •••. ·... ~· ~ ... -~ \.-~--~ ,·· • •• t·~-~~ ·. .• ~ .~ ... l" :.: : • ~_,:.,··-~ .. ·- ~ 

~ . are '1';.1ev~t tQ> tlt_fr' ~apaci ty 'of tJie· envi~onment ,tp; st!ppoT.t or'. sustciin\ ' , 

. 'v·arious ~·e~els .-df socio-economic '~cfivi.ty. a11d to the 'overall projection ' 
• • I • ' 

,.of. environmental ·quality (Bishop, e~ al., h74). , ·,,' · · ·~. · •. J 
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' 2. Resour'ce-res\duals relations: ·.j The capacity of the environmental . ~ 

media to assimilate wastes· and 'residuals from praduction and 
' ' . 

cdnsump"tion at a~ceptable quality levels. ~·. 

. ~ . "" . 

3. In;:r.,astructure-congestion ·.relations:: The capadty of infra

st~cture~· .re;;zso ces" (~an~g~m~n't, di~tribtition., .arid :deli very 

·systems) · o h dle the flow of goods and s.ervices and resources 

·L p·· ~, - . · ... us.~~ r~ production.. • · · · . ·. · ... 
\ • t-- · .,.,. .. . 4. _ Productfon-societal relations: ·The capa-city .of'.:bdt.h.r.esources 

'. '.;) . ·· · ·· ·.and· pro9u·~tfon outputs to provid·e accep~~b1e" quaI°l,f;.:~~1¥fe __._ 
. . : . "'' . . '. ~ ....... · .. :·•.:-··~ .. 

levels., 

. The linking of moae1s fot" an effective system of proj~ct;:ions will 
" . . . . I " ~ .· ·. - . . . ,;i,;/. 

certainly require fur.ther study and research to establi~h .bas~'Iine condi-

tJons, moni toting ~rogr~~ ~o .provide. a contipuing data base, and sets of 

models, operati9nU rules ai;id proceth,ire~ to ikking fore.casts of future·· 

conditions. 
: .. ; ' - ... '. \0 "' ' 

"'· · · · C\ir 4e~t Work ~lated to. Environmental Projections 
~· .· - , 

Concern or the current. st~te of the envirorunertt'• s hl?a1th and the 

·:,. .. ~ trend~··~ai;id pr J~e~t~ .f~i:~~ .. th«f. ,fu~~;e,. as e~pr~~~sed i~ :·the Nat~6nal. .:~J .. ( 
• · > · Environmental P~:icy. Act, has •ngendered two type~". of efforts ~which 

at.tempt t~ /ssess-·poterit:ial c;:hanges. in .environment?! quali.ty. The first 

of these iss. ,the d~scri.on of environmental ·~.hanges or .impacts resulting 
\, ' •.., ' • • • t "",. >/ I ,• ' • 4 ' • ' ' ' • ;• ' • ~ '·', ' '·'4 • 

from the· impl~me~~ation' of· patiiculdr 'actions'..;: ·TJt~Se a:,ri.. g~neraJ.l)t · ·~ >.". 
• • • • •,.: !C ••• • ' ' • • t.: . ·. l . ' . I: Ii. . .. ..... • . f •. . 

J ' 

1 ,.~ framed iii· the corit~Xt of the Envirofrmental Impatt .. 'State.ment requir~d by· . \ . ""' . ., 
·"~EPA. The second aims tqward an assessment of environmental quality 

effects resultin,g frOJli .~roaderc_regional changes in social and ecp9omic ...• 

·.structure as~ocia:ted ·~ith 'varying pattern!j of. man's activities. ; ~Jie cif ··~;r..., 
.,. • • • • • • • • '• •• 1' ••• ~·~ • .. ' ·~. 

· • the purp·os~s of the annual report of ·the CouncH."::on. Environmental Quality 

.(b to addr:ss ch~ges in en~+ronmental 4~ali ty ·6f'" :f hi~ t)CJ'e. These two_ t 1 

areas provide a cohveni-ent ~i~~~.~f~~~tion of the ma~ri~r' in .whJch· P:t~glcting· i. 

of env~ronmen.ta·1 change has(be:~J~~~roached arid the'far.io
1

u
1s toof~.'.Jild.; · · 

' .• ~ .. . • •. . . . . "-'it:· • . 

J!letohodologies that are under development. 
1

·· 

- ,, 

' ,. 
·~ ·Project assessments. The requirements of NEPA direct federal agenc~es to · . ~-~ 

··= • \ , prepare f d~tailed statement of «:,nv~ronme;ntrl. imp~cts ol\action.s signifi-. J 

,. ; /.i.•, .. ca~t:,~y .~ffecting the.quality of the. ;environment. To the extent that the 

~,/;/~!·~· :J :,?.f.:.~ ;':-'. "· . ,:_H 5 
~ · •.:: '·. · · · ~ .. x:.· ;;i:: 1 ~\·::~,"·,., • 

·'· ·~· ~\ •. ,, .... ~"!""-~ .~ ........... ;:-··-J'li·".-1····:-1 .... ·~· ~ 
. ' ,,,,. .• ·1,.i.•':\.:·, v\ ..-.r '. ,· •n' .(~ . . .. .J ~•,· . ,:j ~ 
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' EIS ~ddresses foture changes in EQ it repr_e'sen.ts a kind of enviizonmental 

projection .for proposed "with projec_t" action~. ~fforts to comrly with. 

thi-s requirement have genented untoid volumes of narrative descriptions 

~s we li as ·t}).e · developmdnt of a number of 'techniques are . largely of two 

types, matrices and ne,works, and.both usually rely on expert judgment 

as the method of analysis . 
I .;• .. 

Matrix approaches ("Leopold. et. al., 197\; Wirth and .As~ociates, 1972; 

... o~e ei al~, 1972) attempt t
0

0 provide a framework for systematically · .. 

Jxplori~·g the effe<7t; o,f th~. asp~_af··proposed actions uP.on ci~ exh;us-
·~· ,, ' ... , . ... , 

·tive listing of environmental characteristics. Enti;ies in the matrix show 

whetver oi:f not there is an impact, whether it is'p;sitive or negati~e, and 

the degree .of intensity. Qualitative descriptions of significant _impacts 

usually accompany an impact matrix analysf s to pro~idetfurther discussion 

of the riature impact.. 
~. 

Network a es (Bishop, 1973; Nathan., 1972), · ratf\ei: than fitting the 
~--------------+---

an arbitrary' m~trix st~ucture~ begin with the basi~ 
.. ' . 

. ~. 

coiifponents of propos~d actions and.derive a cause-effect network wh~ch 

lea~s·}tf:,~he identifica.~.i(- ~;~nd. d.ete~ina_!,~~~ .of the. envf~pnmental {~~acts 
as a chain of consequences. The ne~work approaches do achieve.an addi-

(. 

. . ., . . . . ( 
tional level of information th1:"ough their capability- to show feedpacks 'and 

,.. . . . -· 

interac-tions among impacts, but a; with mat;rices they also suffer from ''· 

the I.ack of a good quantitative b se ·for nieasuring actual change in 
environmental quality· I.eve ls. · ·· r:· . ,. ·',;~;.., 

~. ·~·.:·.:,J:n~iro~en~a-1 imp:~}. assessment, as i an investig~i ve process, does' 
'V I ~ • • ·~. . ~ I . 

... 
'.' 

' J 

prov.ide ~.limited view of environmenta'l changes associated with componen·ts 
• ;.. •I . ' ' _... I ~·. 'f • • o • ' .., . 

. 1. ' of plans ··at some points in time,_ in the future.·· However, because of· the 
.., . J. ·. • . . 

nature. of· the assessment tools and approaches the~e g1er~lly present only.. , . 

a stat~c-~ ~~~~~hot ·.pie~~~~ ·of, condHion?..·~~-~·:seled:e~ p~n~s:"of ti.me~ in t~·e:· ~- .
1'..iJ 

'future.~, -~~.'such; they do not ·consider· the ·important aspects· of. the . ·· · 

dyn~ics,'.qi,:,~~ange, such as" .rates of change and the time path of- chaitgr 
·i... .. . ..... ., . . . ,, ·. '· . ·1:':·.·· \ ,.!i.--~ .. \.. 

:•,_ • . followed:(· ",-11'~ matrix approac_he~ ge~erally ·1c,~f:.t'..Q\r only direct first · ···I'-,· 
.. • . of ·-.: 1 . . ... .6V· . . ... •-·'I... . \ 

order imp ct'$\: bF:!the project components. · Howe'V~r.,;lnetwork analyses can 
' '-!i-;~ .... · I•·.~ .. ~···~,\.:,'.·' ... ', . • .......... ~ • 

be effect~ .e.!'X. .. p.s~~ tf>." i,.dentif)f se~on.dary P}"O~e~t -·effects in ~ocio-,, , .. 

. : . ~- ... economic s· ct~:f~ · ~nd the~ higher order. enVfromii~·ntal impacts flo~ing'.~i:i;o"! 
,I- .• ~ ~ :~· ·. :. ., / 

-. \i 'f'. ~/. 

l4fi 
r. 
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pJan components and their secondary effects. With bot·h · ~pproache·s '. 

meas"urement of t.he d~gree of change:is still highly problemati'cal, and' 

usually reHes on professional experience ~d subject~ ve judgn;ent ~ · .. 
. ... - ( . 

Regional ·assessments: It can be fairl~ said thai many of t_he basic goals 

that have been s.ought. in. manipula,tiqn of the natural environment have 

been economitany-anC:L socially oriented. At the sanie time changes in the 

.natural environmerit are going. on through the evoiutionary processes which 

are the result ~f past· environmental .s.i tuations. Thvs, the S:t>atofal · 

· di_stribution of activities between natural and homan environme~ts ar.~ · 
. . ,. ·~. 

"the result of systematic responses to two 
• 

selection processes· (evQlu-

tionary ve~sus econom!c) that are both reward1ng efficiency but under 

different time domains artd resource const"taints." One of the basic 

pr~b~.ems, ·therefore, iq qu~ifyipg and projecting the magnitude od 
., enviro_nment.al. change is in identilying _what proportion}.~ _~t .. t~i~~t~ble to .,. 

baseline .demands imposed ;._w ,,~hin th~ ~at~ral. e~ -~.t:~~~f,,~d .~-~e . ~·;.~-- ·.; 

,;:; proportig.9 wh~:~-h results ·fr man's soc1o~~e~~~~_E!e~.1" ••· ,.~ .· 

While economic proj~ctions have been. th;e key_ determinants in rater. 

· -~~s-ources planning ·in ~th'e past, the . interdependen'Ce of the factors( must 

"'·6r conside;r::ed .in developing environ~ental projectio$1s as related to the 

..... :'-~nsi ty arip ;distribu'.tiion of ~9pulations, industry, agric:i:!lture, transp<?;- ~ 
tation, utilities. and other activities. Tli:is ~iew_ .O,f: ~nviro~enta.It. 

projection is set, .fertli i~ the·: Pripciples and St~ndar,ds as fol)ows:. 

·( '.'"'fhe ·c:omponents '.~f the (?.bjectives will be drawn ·fbi
both current and.future copdhions. Projecti()ns should 
be made. for selected years over'!'a specified planning 

·· ·:~--~. ·peDi9d to indicate how chanies in p~pulatidn and eCc;>nomiC 
conditions are likely to impact on the components over 
time. (p. 96) · · 

' 
, In this regard, the- purposes and. techniques o.f environmental impact 

. ~~s·~ssment '~learly do not fit the require~ents. and needs f~f ~._capabil.ity ~ 
to assess. short and. long tenil environmeJ;tt;al changes, and th~. ~s-otiated 

,. . . ·, .. : ... ~' ·.~ .. ·. . .:."~, . '.· .. ·::. 

•I 

problems and· needs which result from ~i).!~:so~i4il and eco.noml<: 'activities .. 

The two major tecqp_f~~fls tha~ hav~J/e~ .a~ap~~d-'1*a app~ie~·to the . ·_,;. 

• de~elopment of ·envi~onmental projections ~.h:4ch .a;re .integrated with "levels. , ."'/ .. •. ~,, · 
. ._ t ,·' :•• '•:I " . . I ;.J.,.\'.~ . ._ . ·. ,,..; . • , 

0 
' -.., 

-' ' of'·.:regional, social and econ<?mic' ·activity a~e 1 ·th~ :methods pased on e~onomic ~~ 

inj,~~~ouiput modlfl,~' artd meth_~ds. y i;g '1 •;~~!ation modeling approaches. ,, } 

) .· . ..;,..ll9-



. "' 
·. ~-

the .g~eral ·, In2ut-Output (I -0) ana 1 ysi s , es sent i Bu) an e)\ami n atJon · of 

equilibrium conditions ·of producti~n, has been widely u~~d to ~stimate the · , 

r--' . 

7 

I. 

.~ 

• 

' .· ... 

. . 
total impact on _au· sectors of an economy ari$ing from a chan&,e in final 

. . . 

demand for the output from f11Y one or several economic sectors. For 

applicatio~~ within the context~. of environmental projections, 1-0 ~alysis 

can be extended ti> ipclude the estimation -of the residuals associated wjjh 
any level. of production: and nlbre parti.cttla~lY) measurement of the change 

• ' ~ ' • I f ' 

. ip residua·l1 volumes w&'e~ output changes (Lec:mt1ief, · 1970). 
L - • 

, ~i ven ~ vect
0

or o{ final ~eJ11ands for each s_ect:or' s output, Y, .and , a 

matrix of technical c1efficients, A, where each a.. is ·the value of. 

~nput fr~mt1ector: if p.er dollar of output from se~~o~ j., ·the. l~vel of 

sect~~l o tputi\ (de ot':d bX;_a column vector; X) is given by 
'l ~, • . .. \1 . ) 
(, , - . 

. ' 
-· x .. = ~x. + y o , • - , . 

. ~ ~:~··, ' 

, . 

• "· '".;..,. . ' 
x • -1 = 1 1-A)· Y. 

\r~ . . 
. 

il1 which I is an appropriately dimensioned· identity matrix. Thus',· a 

change in; any ele!Dent of Y will result. in changes iri a~1 el'ements Of. 

X; equivalently, any change ihtthe final demand for one output.will ~-. . 

result in change$ in al 1 outputs. ,JI 

. . ~.:. .~ •·· ~ .. 
. Now, vir;tua'lfy any I(roduction process results ~o.t 

.... 

o,.nly in outputs 

bNt also generates resid~als many' of which have negative env'fronmental 

effects (e.g.,· air and watel pollution, noise, etc.)° .. This can be 
• 

. ·represented by constructing a matrix, R, where each el~ment de~i~cs the .. 
amqunt of e·ach type of residual or polIµtant (P) discharged per· dollar 

·of output (X).produc~d in each sector. The total level of each pollutant . . . 
then i~ given b~ 

...,, . : .. v..~.,· ··~ . .. • . : :: _',~. . . :::.'.~ . . .. 
. ·:: .. : ~~-. ., . _:~ .P; ~ = R·X a•'• 

• .. 

. -

'·, .ft 

. rl l i
- ~\ . r . 

."·.) .. . ~ . 
·f~ . h 

•'' -~· . t1':/. .. 
' ~ •fa• 

i" .... /' '· .•• "·:·'1,· . ..... .. . ~ . 
··,l . 

. ~ 

• J 

and ~ince 

demand.by 
.. ... 

/ 

. . \ . ;:' 
1 . "· . 

(I-A) - Y : -~~ ""c.an x = 

I"• .._· ........ 

.tl• . . ...... determine.residuals.as a function of final 

148 
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.. 
• 

,. 

... 
·.1 

P = R(I-A)-l .y 

' "~~- .· . 
• ..'I • J 
'fhus, not Qnly can any chah~e i~ final demand be traced through·the .. 

system. to dete~ine its effect on. output iii. al 1 'sectors,. the mo~l .can 

be used to predi~t the ~ffect of such a change en the levels o~ ai 1 sorts . 

of resid~als.~.ass~~iated with that change in prqduction. : Clearlf, t~is t:iq>e 
' ' ' . . . . -

'\of analysis -asswnes that techno:logy~is' constan~,' at least duri.Pg, the t
1

ime 
/ . 

period necessary fo~ the system to adjust to .a 

is poss~ble to· make empirical e~imat~~ . ."in_ ,tile 
residuaJs matrjx R; and that the ·input-.outp.ut 

new equHibriwn; that it 

difficult area. of the., .. ·.\. . ~· , .... 

re lat,icin$t\fp~·"'-are ·:1 (.nt4r. ". 
;,.. ···.· ( ., ... , 

Input-o~tJ>'!,it type mod_els wi\~: ~esiduals-... environmental impac~ component"s 

' ~ave-~~~ -~~nceptua~ized ~~ ~eontief (1970), Russell and, Spoffar~ (1972) ·, 

Isard ,."(19.72), and Mi'erriyk (1973). '-. 
_,/ • •. •r ~·- . . ·,, •. ..-

•. 

Representative of the 1-0. approaches is tfle ·!Dodel developed at· · , . 

"Re~ources for the· Fu,pire (He~zog and· Riclker, 1972) based on Univ.ersity _; ~-
•. . . . ; . . . :.·.-~;:°.t'. 

of Maryland Interindustry Forecas~i-odel' of Almon~ Features of the •·.:;,,. 

~de~ particularly releva~t ~o, envi ~ental .Proj ectfons_ "cs~e Fi°gure. 3). /" :: 

are for:ecast·s of both. natural res .urce demand and pol luti~n outputs or ·• 

loadings"'which c~l>e di"S.tribu~ed regfonally._,. These can. be couple{ with . . ... .. ' . . . 
.Si'.ibniodels fpr water and air. to yieldt.water and air quality projections. 

'Ibis. model is the basis for the St~ategi'c .Environment:ai !;Ai:S-essmerit.s 
• Q' , • - I •'\ :l ,· 

System (SEA$) unde:r development bf.EPA (Greenfie.ld,· 197,3)."°The major . . .. . . '. .. ' . 

difficulty in the use of I-0 models for·envircnmental projections is the 

level of spati3:1 _Pe~olution:,. On the one hand, national IrO tables can· 
' ' 

only be disagg~egated to large regions, whi~ on the o:ther, n~t many good 

regional 1-0 .:tables :exist:. Thus, the gross polluti~n loaQ.ings arid iand . 
use c~~nges·.from an 1..,.0 analysis must sti 11 be distributed SJ»t.ial ly in 

. '·' .. .. . . 
a regi!>n:;t<?:ga..i'.n any predictive capability for specific changes in 

~nyiro~-~~H~-~,i': ~u~li ty. ' " :·.~ ..•. · .. 

. ;. ~i~ul~~~}~·~~odeling :is '1 ~recess a.~ aqs~f<l_<r~~ng physiCal or soflo;~:e-~onomic 
_1 · (:t:Sp_ec.~s of ~a particular system to .a .set;iof relationships dcsciibii)i 
"1'•' ! :·:v~• • • ·"';I• ~·.I···/• I .,. : (~' t ~ '• • . ','I.,;,• 

process_es.·'.an9: .functions occurring' in: the ~real systeltl. Simulation involves 

the use·,~/," a.~·mo~i .. to carry out ·e~~r}~~nt's 'designed, to reveal an~ -predict 

charactefi~t:its/ev6·.the system . 
. ~rt - • •. :\ s·~'/.·. ·~ .... 
~ .. · ... . :· 
/'' r 

·, 
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.: • The•-field of ·simulat~on modef111~1· ot .co~~e, is as br.<?;1:d as•. the 

_situatioh1 pf interest to the pl~net. ·consequent'iy, m~~t 'piodels· :ar,:. 
., ··~, 

')j· 

' 

• .I 

.......... ., ) . 

....... ,. 
.·• 

t . 

d~vel'oped:f~r. pa~ticul,a~ pi:o,b.lem s~tti~~~· ; Of'_:he. number of s~mulation 
rnpdels, that. m1ghf co~ri~ule ~.to a~_vanc?otfg _th_~ area of. environ~ntal 

1pr~jecti5ms, examples of. tJlree app!oaches or level~· of mo\:leli'lg th~t 
'coul~ ass is~ in m~ing ei;iv\r~nm'enta'1 projecti:ons are briefly.._ desc!ibed: ~ 

l.· .Ecosystem modeling---ALthe hig}\est .level .of· detail is the 
I ' • . . I 

lil'odeling .of particular ecosystems or S!J6SY,Stems as. a way of 

' understa~i.ng thl·systenis inter~i"ction ,.and dynamics 9ver pe~iods 
)· _:·;·v···· .· •':=•.fl.·.•· •. ~ • ·'. /a. • .· ":1.-; .• . ·• .. ·~-,..· • ' .l:. 

t. .. ·.,\.·/;_~of time,. Examples of tlje growin~; li terat;U:re. in ecolo'gica.I '. :_" ·'.·1. 
·' mode:ting as well as·. physical bidlogical· proces'Se~ modelfog are 

.2. 

V~_n .o~ri~ 11969). ,·A·p~it~~- (197~), Odwii'. ::~~~?,·1)~, and)ae~~ ~n.?: 
pantell (1974) ~ A primary .value of' such· 'rtlodels with .re$pect to .... . . ,· 

environ.mental change 'due to natui=a1 ~physical and biological• 
... • It . ~,· ' 

p~ocesses w~ich io on ~n th~ environment" ragalldless of man_,...s 

t.f1Jerv~nti9n .through· proj e.cts or ·;social· and ~conoruc acti ~tty." 
. ; • ~ ; ' . -· ~ . .JI. ; . ~.. ' : . • 

~e_gi~nal simulation model--~egiona,l si~l~ti6nhmodels are · 

usua~ly ·built for specific geo&aphi.caf areas (Go.ldberg et al.,, 

19711; Watt a~d Wilson-, 1973). Generally·, the regional model is 

composed of a numb.er of interacting--75ubmode~s. One example ""' 

(Crave~ et al., 1973) is, a ~egional simulatfcin composed of four 

b'asic submodels: .Socio-economic; _socio-political, ,land 
I, • . . 

· and' ec;.dlog_ical. The flow .diagram of Figu~e 4. shows the 
... ',. - . f' 

use,. 

iilter-
I 

~onnection_9f the various submodels. The model 
>Ii . A 

has been develQped 
/ 

·and operat~ for··the East T~nnessee Deveiopnierit District,_ a 

coun.ty area of 6700 square mi_le'S" centered around Kno,xvil.le .. 
. . . . ~ \ 

The socio-economic s4bmodel simuiates . .;:the .dynamics of\ l.~bor 

16 

suppiy (including population) and. lab~r demapd for th~ regi.°n. 

The SOf:io-political mcidtH simulates the overall impact of t~ 

env~ronment -~n man .. and tne management ~trarg_ies employe~ by , · 

society ~n response. The land use model.provides the basis for 

' _;_patially all~c~tin.g t~e regional popula:t~on S:.,dtf'~e employme~t 
forecasts. Finally, the ecolbgic;_al model »mu.iJ,~es' the burden 

placed on' the ecosystem by.. spatially· distribut.ed l~n'cl use 

.. 
I 

. acti ~~ies and the resulting impact on the ~nviromnenta'1 quali t
9
y ., .... 

I -t
'/ 

) /.: .. -
'. 

'· ·. 

> -123-·. 
. ./. . . . .. 
II""' • • 

. . 

152 .. 
J 



' . . 
I' 

'' ' I I ' ·, 

' . ' 
' I , ) ' 

. 
I 
'\. ' • J 

I ~ l , ; 
~ .. 1' ,• I ~ I ,• 

I I' J\ ' ".: 
' 1 ' 'r . '•.:,i' 

,•·','I\',' '\~''r.:• ... I • ~' I " 1 • 

'; I (/ ' .. 
I . . 

., \ I I I. ' ' ~I 
~· ;t .. I t. I ' 

. ;· . ·~i· NATION L ANO 
•vri'. 

i :'.. ·,.· . :·:t . · SUBNATIONAL 
• • . ·.• • . ' .ECONOMIC 

:J:· •. ·~· ... ACTIVIT~ ., • . 
.. ~~·'? " , .. ;. ' '· , ' I~ 

'·:·I~ ~I • ' .. :.'• ~. ' 

,.. ~ • I 

' ''.t ' ~ ~ 

•I 

'"' '.'1. 
J 

,, ' .. 
'· ,,i •. .~ 

'~ ' 
, 'I 

. " \ 

,,. 

j,•, l 
.. · . '·' . 

... f 
I ' 

'· 
'• 

. ' ~ 

. 
I 

~ 

l 

• ; REG]ONAl .. :· ·. · ;:;:,;,:: 
· , ~·ACTIVITY' ,, ··~ 

,'i. I I 

' ' 0 ·• ' ,. .. , 
.. 

' . 

11 

111
, 

'l ' 
~.l 

I , 

I 

·•' 
~. 

·' 

'\ 

'\ I· .~~:J' '· 
: .. N .. . · 

' ,) ;~. . 

.. 

. . 

., . 

I f 

· ... Fi~ure 't Stru\e of an ~xample ~e ~~~l ennronmen~; s1m~tion model (Crave~ et·~:.~ 197~). ·'· 
. '' /) ' . . ,' . ' ' ' . ' ,, . . '. . . 

~ t ".\ •. .. 



-·----~~· ~ ... ~ . ' 

,/:·.:-.·\·~;· 
•I ,,;.··:··:,)•t 

. ;~ :. 
. :, : 

. th· . ,•t·'. 
'; "• I 

-. 
.,,.. .. , 

~::~·~.' I ••. ··1· ~ l ;. '"I ..... ·, ~ • -~ ,. , 

of the system· .. 1\~-:;~ologic!al mode~. con_~ists '?f~ (1) an air and 
; \ • 

' ., 

:water ~ranspor. t mo.de~l~ .(2) aq~ti~ .an_d · t~rr~st. r~.!11 t:~ .. ophi.c mo~els ! ... · '·.7 ~··:···~ 
._an~ (~) a h~an activ, ti:~ morl}J\ . ~ the. b~i1f!;.~-f)lt~~i~~bn o~t. 

· · /this representative . del type ~uggest, _tt~s'V'erahit.i4. at p ... , 
app:i.icatf6n· to othl~ areas i~;;~dif{_ic~1r. i'l.'n'o~. z,,o~~~·ibl~ .. b.ecause 

of many region-sp~·cific !model characteristics. 
__ ,. __ -----'·--- -- ' -- ------,----· ~~\ ____________ . __ ·. -- ' ___ ' __ _._, ____ --.. - -~ 0 ----., -------- -. 

·.~ 3,. Cross·-:impact .simulations models--·Cro:ss-impact s11Dulat~ons 

effectively ~om1'ine ·the m~tr1x 8.Jld network ·;impac~ a~~essmen·t:· 
I I ~·. .. \. t". , 

.)~~ch~iqu~s fo.i:,r:depicting 'intera~tion and feedtiack·~ among yarfables . •C'' 

... . - .. ' ~ -~· 
' _. ~:~; ~~i'th ·~,mathematical form1;1lation for conversion ~f var~abJe ' ' ·' ..... . 

'I 
~~· 

•''\ --•. ,,~' rj1itioris i~o t~~e plots for .. ea-ch' va~i'able .. On~ such .~echnique,~· . 

.. ·. : ·· J\SlM-'-{~~t1. e~ :~I.._, 1?7.3),' in.;,olves (1) identi"f~ t_h.e .rel{vant' 

, . 

. • · · ii · · · · • · • ,. I -

. '~. So,d,cil,. econom,ic, and ~nvironmental Vll-ria~les ''. '(2) scaling' the 
• I~ ', •• ,, 41 . ": ·, •t • • • • 

,· ·" ' v.ariables to~inftri'al conditions ·.(i.e., .conditions estiniated to 

.;·, ,,. ~ ' . p~evai.1 ~·t th~ Ji..~: of s~.Ia-t1.6q), (3} d.eveloping a cross~im~act. 
~ : . ~ :• . 

·. ~ c~:..,.. :" ). m~h·ix. to' des crib.~ '.dir~·~aus~l re latiohs. among 'the~ variab.le.s, 

.... ·• ;'(··~,. -+ a~d.~(4J ·.~sirii KSIM'm~ema~ic~~to convert' the interacti-on m~trlx 
I . 'J· ~'', ... .. ~ .: . " -... • . • 'l;,.":',. ..,. • . • . 

i ., ,:-. :··=~;_. i!!lo, ti~e ~iPlots . for_;~· va:fia.g1f ~ Al though the . teyhnique is. -

/ .. ~•.W· ,_., .. --~~pfic.ab_i~.;~§.~:;~ide;·~an&e ~~~r~tings, the ~ppr~n· is· P,ar;icu-" '.' ,· 

.. '. "· ' lar!'y~u~~flii~ for __ broad o;er'7i'e~,.;J.~e-51 of proJecuqn~ _...where the .. l . r' ... 
~ · 

11 
_. _ ,; ~<do: 1),bj~t~ye~_is _to 1de~t~fi relative·~·trends ¥d gafo grea.ter .. -.7-i! .· 

~<:___-~,-_·,··~·. ~:.t~_ ~i~~ _t~~~~~erre~~:~;-~ns~~n~~~~~ fa;tor~ __ infl~en_~~g·;.+~ -~i~~ 
~. ~ .. _"·.; .. l.(~· .. ·. . .iro,n~e t_al -,,~~e ...• Tc;>~ :il·~uS~J'.a_te ~hl?_w _the. t~chpiq~.~ ·c~ . .• 

1 
... : • 

;/ .~·~·~ :f'!:-· .. '· ·. ,us• . t.O ~J, .lo~:·~~Ol\01 fu_fre ... ~~mS 01~ a ~~~er ?as~n, t_he ·;,' '. ·. · 

~· ·~· •. ,,., ••• f-1. . ~ .~ '·, ~~~--· • __ ions. i.ps ,.o:f a few very. g. rpss. d'tivin'g f(1rCes,,.,.~~~irdn'menta1\ . 
·~· I a.f. . ~:J \ G. if"~ ~ .... , :t .1 . .; 'l ·, .. ~- I'· _.,. • . 

1- j,,' 7 ··-~.;- .•constraints;· ahd'0·regional oµ.tputs were examined •in~"a simple\ . 
J!'.. • ... ' . 1 ' . . •• " . •. - . .. : .. • ,'' . .· ' . ·: . . :·. 

.. ~ • ·· -~· _s}inu.I~tion for the..-co~ptaqp ~iye,r 
~. 'I(._:.. ,_' ··.11{974,,.'.I 

0 -"a. ·~·· _· '· : . ':·. Q. ; ~ \ . ... . . . . ·' ""\ . 
~:·· · ·-~ .,, .~; A~\;:r,ps;s:-:i111 ct.~~tri~;(see F.igtar.e.S) w~s·••·; /. 

~: • ~ ~ '.' ;,:::::·!•:;~;~~~ ;~~~;:~;:~·o::u:;~:~:!~ ::i::~:rin '1 
v.ariabl~ ... · fe..!-1-.. a . .mr~·.f~$d~~~- SiD1Ulat16n ~hni~u~. Wa~;..usefi-

. '7 . · tO'·geper d a 3
1 ~a:r:. ti.in/ plot for. the eight _variables ·(see 

' . ~.~.~~:.'fi~ 6~ .. :~t,·:·~~~r~? ·~s~~~~~ons we:re done t"o~ ... ot.he~ poiicy . 
:f. :. OrJ..,entatl.,OJlS, 9UOh as ,;"'a~l.> out energy dev~lopment or envircifunetital 
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Figure 6. Trend future projections of eight variables for th.e Colorado River Basin .... 
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preservation. •These alternative policy orientations, 'based on rough : .. !; 

·estimates C:r ini):ial conditions and variabie interactions, .. can be used .to .... ,. 

simula,te an provide a general basis . .for discussion of future environmental 

consJderat i ns. Used.: in this vein. these al t~rnati ve 'futu~es pose t})e 
, . I • e ,•t J' 

-·~uestio"'"~ .at will" happen if .. , r The simu,Jation proj~~\~~~.~re exem-

. plar~ o,.' the types .. of probl~m~ .~-~d 8'eas o_i poten~ial env~o~e~tal .. 

quality effects, f!ld ·~ence po!n~ out some of the issues that ·'would be 
. . . : :~ ' . 

involved in no action or various planned actions. ., 
A Framework for Environmental Projections 

.. 

# i 

. • . . . . 1-

Corl's~de~ing both the application of environme~t.al projections within 

the water ·~\~ann.i~g process an~ .. the necessary. inte~~.ation ! with s.:i~cio- . 

economic pro] ~jit{dns. an o.veraGl:i .. conceptual fr!lJlle~or~. for deveioping .and 
'•" l. ·Tl.. '':".•. I 

using envir.onmental projecti~n;"-.a:-~ .. depicted in Figur~·:·1'. ,As th~·-·figure 
• I~ • ,. ~ • ••. \ • II • "' 

-suggests, environmental prc;jeC:tion is itself a·proct::ss for logically .. 

~ijmin_ing interrelated·changes in.human and n\tural ;.r.tvironmentai ~o~di-
. . ., '. . . .;. ': . 

•. 

tions. The f9llowil'\g. brie.fly. describes the maj.or elements of the diag.ram. · 
~ 

Exogenous reglonci.l forces--The use of alternative fl!_ture descriptions of 
·,;J .... - ',,. 

regional driving forces in -qe_veloping projections fo'llow~ naturall~ from· 

the recognition t_h~t many causes of environmental change are exogenous to 
... • . /. : t . . .. 

the region. These forces c~nnot be eX:pl.ici't'ly' controlled within .tne 
. _~, ..... '. '• ...... 

region, yet ,an .understanding of them ,and =the'i.r effects int_erR<!-.1. to ·~he • 

region are of ·vital .importance to predicting· environm'ental changes. y 

. ~ (" . 

... 

,/· 

' p • 
• . . I 

Envir~menta~ -vf~·~'ctio!1 system~-The ·actual Pf~dicting of ~utu~~··e~viron-
ment.~1 conditions require~.' system. for--Convehing na~ura ,.and huma~· . '\ 

resource in.puts, acted on 'bl exogenous and endogenous- reg onal forces, ( 

_·into pro.J,e·c"t~Cil changes -in ,.environtental i_ndic,ators. A c ·- rehensi ve \ 
" . - . . . . ' 
pi'cture of the (analytical relation~hipS;~ 'lnd leve~s ·of resol tion An 

' . . , .. 
~·~:':··'. · ; .. proj ectin~ ~mental changes ~s presented in Fi~_!e'. 8. The di~gram 

} ·. recognizes four p'rimal'y level!; of analysis represertti!1g progressively . 

.. 

hi.gh. er degree~ .re.solution: Beginning _":t a broad r,egif:!na{' ieve) :• i; ' .. 

ec.ri.'IWmic. and ~ic analyses describe production, consumption; and 

re.urce exchange ~i thin the ~egion in terms of require~ri~t.ur~.l ~esoui-.~e·~ 
.raw m~terial, and. social infrastructure inputs,··on ~~e hand,_ and the 
\ . 
outputs of goods and services and residuals, in the other. These four 
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. . t-~AS.U~ME-~F ·NATION;~ ECONOMIC DEVELOPMENT EFFECTS 

Robert 
Depart~ent of Economics, 
:/· 

1\. Young e:. 

Co~orado-State .Uni7.. 

The pu:r:pose. of. this paper is to ot.itl'i11e ge.al metl).ods for measu~ing 

beneficial and adverse effects on the NED obje i~e.· This di~cussion will 
. ... 

follow the outline established in the earlier sessiOn, in that w~ examine 
I ·. . 

·both beneficial and adverse effect~, aild ~wi thil\. l:hese categories, direct 

.. effects and wctern~l effects are treated. 

) 

It should be made clear at the outset that in· the hour or so permitted 

for thi~ Cl~c-ussion 4 o~i~ a ~~~ topi~s can be discussed. Fo,r each of the 

several different proje~t purposes (water supply, ;flood controi, reciieation, . . ~ . .· .. ~· . . . . 
transportatipn. ele_ctric.,power, etc:) specific techniques have been developed. 

In vie\\'· of the constrain-~p time, I have beeri. ·forced· to continue the discussi 

at the ~onceptual' level, rathef than delve very deeply into details relating , . 

to specific program purpos.es. A 1 ist o~ refe,rences is 'appended for· the .· 

convenience. of thos.e interested in ful7ther refinements and in al terna ti ve 

\ apprqachef for specific issues. . l 
fteview of Con~epts 

' --·-------
The·previous paper (No. 3) presented a brief summary of .the conceptual 

basis underlying the NED account·. The main point .of that discussion was 
' . 

the assertion that the concept of. "wi 11 ingne~s-to-pay" • '(WTP) provides a 
. ~. . .. ' 

measure by whifch beneficial and adverse.impacts relate.d·to any,prograni 
'\ . 

·iurpose can be expressed :in a.commensurable basis 1n ~onetary units. Thus~ 

a program will provide a net contribution.to national economic development 

if the p~esent valu-e of the willi.~gn:e~-s' of pro.gram benet\.ciaries i.to pay f'\r . ...,. 

pr?gram outputs exceeds the pres:n1valu~ of wi~lipgn\:~-of these ~r o~ner~ 
consumers to paylor the resources sed in the program in alternative ~ 
em~loyrnents'. wn ingpess-to-pay is£epresented by the f:imiliar .downward 

sloping demand c v_e which· relates t ney value to guant/ty cousumed (See, 

discussion of Figure ~ in· t-ext of P per .3 for more 1let~~). ' . 

·• 
''P .. . 
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Measurement of Beneficial Effects: General Approaches 

A. Introduction 

. -

used in produt:ing a.nuinber of other commodities .for eventual consUll\er 
. ' . . . 

. Iri such cases (~xemplified by agricultural 

dama{e alleviation and transportation) the 

water supply. agricultural flood 

task ,of _developing an accurate 
' . . 

derfved demand schedule relative 

cohsun\ption goods or serv1ces is 

. . 
to each of the (potentially) numerQ!!L,na_!__ 

exceedingly complex; time consuming.and 

·expensive. 
~· 

.)_ 

The i~plication of the foregoing is that the task of mea~ur~ng direct 

NED benefits· is one of applying analyti_cal techniques which are more or less 

~tab~-e _.!1pproxim~tions to _the d?i"r~-d the~-retica~ 'concept. A _number of 
ernative techniques may b~ useCl. including (a)' actual. or simulated-111arket 

'-
pric4'),S, (b) change in net income, and (c) cost _of the most likely al ter,native. 

( 

In the following sections, these approaches are considered in tu~n. 
....... ,- ~ 

B. App:roximatin,g WTP. with Actual or Simulated Mar"ket Pai.ces ; 
. . . 

I. Cases where appropriate' market prices are··observable. If relevant. 

undistorted market prices are observable, and if the additional output of 

a plan is not expected ~l~ave. a• significant impact on price, th~ actual 

market price will closely approximate the total value of the output. This 
~ ' . & . 

follows because there wn'1 be no consumer's surplus. . . - . . 
If the additional output is 'expected to have some pred~ctable impact 

on price (as represented .in Figure 2 in the text for Session ,3),. a price 
~ , 

midway between that expected with as compared to withoµ~ "'the Rlan may pe 

used to value the projected increment in output. 
'-- . . -· 

This procedure w~u_l_d . ·--~ - --- . --~~ -- ' 

171 
13,_>:t:) • 
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'!"-
approximate in most cases, the wilJ.ingness-to-pay, including consumer surplu.s. 

; . 
2. !inputing value from observatic:iri of related resource markets. A few,, 

scattered instances are found in the literature \Mich involve valuing program 

o°'!tputs by measuring increases~ in the price of related resource~: usually land. 

This approach ha~ been applied, with reasonable success, to agricultur~l w1ter 

supply, recreation and water quality enhancement. The ~echnique, howev.er,: 

appears to have limited usefulness in planning activities, since it r~sts on 
' . . 

. ~post observation of land price changes -over·.a several year•period. While 

valid as ~ ·1hod o.f verifying alternative approac~es in specific local~ ties,_, 

. there is Ii ttle basis for assuming such measures can be appropriately · ·~· 
extrapolated to other situations . 

. 3. Simulated prices; the case of recreation. Recreational activities 

have experienced rising demand in recent years, in response .to ~rowing incomes 

and increased leisure time. Water-oriented•recreation 

development of federal multipurpose water programs, as 

Federal Water Projects Recreation Act.of 1965. 

is acc~dat~d by 

prov~ded for in the 
' ·;P' 

For the .most part, 'no market mechanism operates to allocate and value 

~at~base~ o~tdoor recreational services. Under such conditions, th°E? increase· 

·1n \:_creat1qn services may be measured by various methods of simulated 

willingness-to-pay. 

One approach, commonly termed the "travel-cost" technique, is based 

on the~ assumption that observed expendi§. havior "ca~ be used ~s a proxy 

for prices .. The method i~ an indirect on hat it imputes the consumpt
0

ion 

reactions of c~nswne~s to hypothetical recrea on prices by examining. act~al 
( 

spending behavior .. Margina1 travel costs (i.e., variable costs of automobile 

operation and in_:9.f~-d
0

n;tal expenditures on. food and lodging) are taken as 

measures of how phc ' affects use. If a fee were charged, per capita use 
• I 

rates would be r ed. Applying a z:ange of entrance fees, site dem~nd curves 

can be constructed for alternative fee levels. Annual values are computed by 

determining the area under the imputed demand curve . . 
Another approach, which is receiving more attention in recent years, 

is by direct interview tethniqu~s. 'The essence of tne technique is, through 

a caref;illy constructe~ questionnaire, to ;licit from recreationists the 

maximum price they would pay to avoid being deprived of the use o'f a 
. 4.. . .. ' "r • \ 

paz:ticular s.i te. Som,e ;question the reliability of responses to hypQt·hetical 

questicl"ns of thls nature,•.although the results of
1

the ~pproach havct been found 

172" 
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~ I , 

. - ! 
to be similar to fipdings in the travel-cost framework. 

Select'ed Refere~ces, ~ 7 fo~detailed discussion·. 

·~ 

See Knetsch, 

·' 
In view of:the relative immaturity or recreation evaluation 

t. io' 
me~hodology, the, Principles ~nd. Standards p.rovides a set of monetary un'it 
. --~ ' .. 
values, (p. 52) which can-be used in·plan preparati6n .. 

·-:-.. 
C. .Interm~diate Goods and the Ch~ge in Net Income .. Mea~ure 

.. Inter!De~i.at~ goods·· are those wh.ich are ~se~Jil'-:'";i. producer to .. Yield . 

other goods or., services. Wate.r-related plans and prQgrams most often ·supply 
-water to prodµction processes rather than to final consumers. Hence, the 

special problems of intermediate good·ev~luation must b~ confronted. 

Production e~onomic theory, t~lls us th~t· the willingness-.of a 

producer to pay for additional uni ts of a resource 'is given ~JY the Marginal 

Valu~ Produ.~t relatio~snip. This relation h_as ·the same Pl\~· ertie~ as the ·. 

·consumer's demand curve; in that the ·c~e relating price· t quantity slopes . ) 

down·ward· to the right.• However, it. is o ten difficult in p act ice to 

specify MVP curves, p~rticularly in the case where firms produce a number 
i --. ~:~.,: 

of product~. • ~~~ 

The measurement of technique of choice in many cases is the '·'ch~nge 
in net income" J which i.s. in turn,. a special case of a more general approach 

often called "residual imputation". 

Resource valuation is essentiaity a problem ,of ass~ "price;• 

to resources or conunodiiies,. in the absence of market to p/rforrn the function. 

The Vfiluation precess. called "residual imputation" is a _procedure which. ) 

achieves this by allocating the total. value of output to each of the Fesources 

used in a single productive process. I.f appropriate prices can be as sighed 

to all inputs but one, then the remainder of the total value of product is 

imputed to the remaining resource. 

The technique is based upon two rflajor postulates: (1) the market 

prices of all resources, except the one to b( valued, a.re equal to the returns 

0
to the margin (varue of the marginal product) afforded by those resour_ces; and 

· (2) the total value of output ca9 be divided into. shares such that each resource 

is paid according to its·· marg.ina{'.producti vi ty, then the total value of output . 
is completely exh~usted. Consider a simple example where three factors, 

capitalj labor'and water are used in the product~o~ of a single ~utput Q. We 
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'· 

assume· that our problem is one of i~putfog a value·to the-water reso!.lrce. 

the postulates (I} and (2) we may write: 
., 

'TVl?Q = .VMPL L + VMP K' +' VMP w 1' . . . 
>K . w 

where TVPQ is .the total .value of output Q, V~ i represents the value margir 

product of any resource i, and t, K, and W refer respectively to quanti~ie! 

labor, capital, an~ water employ.ed. If the v~lue .marginal products of la be 

. and C'!-Pi tal ha.ve been 'cc;urate1',_determined, the~ the value 

\margin may be computed as follows~ 
of water at the 

TVP Q - VMP L · L. - \IMP K • L = VMP.W · W 

or according to. _postulate (IJ. we may write: 

TVP Q - PL · L - PK • K = VMP W • W , 

The assumptions underlying residual imputation as formulated above are that 

no residual remains and furt¥r that the ~:ii;act return to each resou:rc~ can I 

imputed. The question which( arises i~ whether or not fact& .. payments accor4 

to marginal productivities will.just ex~aust total prod~ct. The answer is 

provided by a princ.iple known as f;~ler~ s _'J"feorem which states. that, under 

certain' conditions, resources_ paid according to marginal productivity Hiil 

result in complete exhausti~n of total product. This theorem played a majo1 

role in "t
0

he margincrl producd.\iity concep:t.,..of factor income distribution. n 
postulates cited previously were shown to .be SC1-tisfied by production funct.ic 

homogeneous of the first degree. Tje Cobb-Douglas tYPe ~u~ction i.1> one whic 

satisfied Euler's Theorem .and has been used ·in empirical estimation of margi 

value proqucts. This functi.on,. of the fol'J!l., ,:. 
a 1-a 

y = Bx1 x 2 

is a homogeneous of degree ope. If x1 is water and x
2 

is cap1tal, the 

respective margin~! products may be determined as follows: 

a-1 1-a MPx
1 

= f 1 = a(Bx1· x 2 ) 

MPx = f 2 = 1-a(Bxa x-a) 
2 l 2 

.. 
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... -.: .. 

0 

This func'J·,.n satisfies 
· a-1 1-a 

y x 1 (aBx1 x 2 ~ 

·a 1-a 
, -~ .aBx1 .&z a 1-a 

+ (l-a)Bx1 x2 

or y = ay + (1-a)y 
) 

_J 

~ I . 

Thus. if ~ach resourc.e i's paid according to its marginal p:oduct, total \Output 

the propor~ions a arid 1-a will exhaust distributed between water~nd capital in 

total product.' 

While residual imputation appears~to be,a very simple techn~ctue ~or 

estimating shadow prices or resource values it is."subj~ct to limitations whf2h . ~- . 

should be recognized by the.user. These limitations may be convenientfy 

'discus'"sed i)1 four broad.categodes. First,··factor payments in -accordance with 
. . ' 

marginai" prod'"!Ftivity will just exhaust total product only if resources are · 

used to·a point at which marginal and. average.-productivity are equal. _Resource 

use at a level less than that necessary for· the equality to ,hcild will result in 
It . • . 

factor payments greater than total product. Resource use at ·a le:vel greater· 
"' than is necessary to produce tJ;le equality will re-sult in an excess of total 

' value of outp.ut over total factor payments. l'hu~, it is only at a. very 5peci fie 

level of resource use, i.e .• at a point exhibiting constant returns to sc·al.e, 

that the conditions of .res~dual imputation are me~. Thus, the method is valid 

so long as the req~irement of the co19petitive model (including the, ~quili_briurn 

condition that marginal equals average product) are met. 
. ' 

Second, there is.the very serious operationa~ difficulty encountered. 

througli the use of prices-. -as indicattr'ftof value marginal product; for al~ 
re-;ources b~t one. ·If resources are no~ allocated so that all factor inputs 

are employed to the. level where prices are equated with'yalue marginal prod,ucts,~ 

the -imputational process may· result in either. under o'r over estimation of the .. 
value of the respµpce ~n qu~stion. .J , 

Thi;d, J<~:n thou~h the ~Uction functi'on exhibi;fho"..,ge~e;ty of 
. '"\...: . . . . 

degree one and pri~es of all. other resources reflec~ value marginal product, '· 
1 • . (l ~,. • • ' .. 

there may be re ource~-~hich h~ve been i~~dvertent~ omi~ted from analr.sis ... 

A case in point would be· the o·m.ission o_f _th~ .1_113.h:~~e.n~~unction an~· ·th~· .o 
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associate risk bearing responsibility;. ··.If these factor~ are noi ac~ounted"~ · 
for in the analysis. z.:eturns prop~rly attri~utable to management and ritk: 

bearing clre i,mputed to the residual resource and the resultant; .e~t.imate of 

value is overstated. Finally, there is a more g'eneral problem. which. a·rlf~.s 

~hen resources other than water are not directly priced in ifiarkets .. ·Enor,s 
. . 

in assigning opportun~ty cost values to such resources would lead to' erro~s 

in.,..value imputed to water. . ... 

The "change in net income" measure, in effect, applies the ~rici~Ies ~ 
developed above, and values beneficial effects. in- terms of the difference'. > /,. . .. •. 

between net income of program beneficiaries with .as compareg to witho.uf the 

prograJll'. In symbo~s, the measl.li'e can ·be expressed along the fol lowing lines'. 

Visualize~ mult"':i.-z:esource. multiproduct product.ion functjon. 

.,. 
Y. (i" = 1, 2 .... m) are products 

1 

' 

.. ~., . :. . 
y. (j .= 1, 2 .... n) a're productive' resources (including.. wai'er) 

J ' . ' 

Net·income is defined as 
ID 

Z = E (Y. P 
n 

. ' 
'it:~ 
~·' i~ 

(,. 
.. 0 

' . 

i. 

. : 1 

/ ... 

i=l · 1 Yi 
Ix.P ) 

. lJ x. 
l= J .,. . 

,/ .·. 
where ... 

z net income 
•1 

.th ! 
p price of 1 , product, (assumed' constant) 

Yi 

p· pr.ice of . th ( a·s s(clned constant) \ J resource 
xi 

" ' 

" ft~~ ./ t'.lo. 

<) .... ,.."',, 

' 
. ,.~ . 

.?7,·. 
'.;,.' 

)• '. 
;.!t 

X,Y·as previously defined 

Letting subscript~ 0 and I respectiyely, refer to magnitudes without"and with 

the project~ change .in net income is given by • 

t:. Z = z
1

• - z
0 

= E (Y .
1

P 
l' y 

i' .1 

"!. 
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• When bene@cial effects must be. imp~ted b)' the chan~e in net income iifoces s 

for a. ttumber of diff~.re1lt production p~cfcesses: the budgeting process
1
can · .. · .. 

become· an_alytic_.i1l.ly '."~ui:te ~~~ious. In· s\;ch ;:a~~s,· mathematJca·r~r_og~ammihg 
techniques can be used· on a digital · . .co'1*1ter•o ·facilitate the proces·~~. ·· · .•' 

I .• ~.f' LI \ , , • 

. Th'e possibilities for ~rror -~~th. this technique\ incr.eas.~. as. th~ _..,. 

.econo. 'ci}c importance or
1 

the. :'r?l~ of.· ~~¥er.~ in ~~e 'overap · .proce~~i~{~in~.i·~:fres. . .; ::?~'. 
Aj.ricyi t~ral··processet;9f~~m~~~~bls. t~;~ indust.1:'.ial cir .m~~?fat:-i~;-i~.g . "':>·,k,7! 
·uses. Hence, the_ch~ge in ne"t,-~1it1ccime ·finds its principle application in 1

·• ·}" 

evaluatfog agr~cul ~ux~~.:~ 1~µpp~y_. and·' agriigu1 tural flood dam~ge. aukVi~'t:.l:· · . ) 
·o. The"Costof.Most ' yAlternative"Methocl ..,, .. • ,:-;,'~::;.:.- . 

. 6' . . ·iJ, . :~ . · ~ • ..~ ,... .r· . • ,.4 

/ ;\=t..·.~.~~L··:.'l .''.LI 

When ·other apprlix.i~ations ·to the· ·'total Wil 1 ingness-to"-f~Y .az:~· .no~ · · • .J' ·. ~:\~!; 
-feasibie, the "cost ot'.th~ tflost lik~l~;. altetnativeWs~;i~ serve ~. ~ .. niea~ur'e.: .. -..· .. ~;:< .. 

• :. (This t;chnique is,of;en r~fer"'red. to ~s thi"'11al t'e~.na.~e· c~st'! :.~~J.;o.ac,iJi~'~:·:>~l:t-"~:.~~-.~) 
, .. foi)brev~ ty). The esse!lce of the .. pr~~equte- is that'· ,~sure~ ~\~fic.i~.~~- (> .' 
· effects of a. progr·ci·re ~imite~ to t~ .co~t ~f a :·ii~e~y .. al ter~'aii v~·,p~~¢~'aHi:~> -;,-i;.; 

process or tll\~ans M. achi~yi~g/~the·~~~: enq. ~: ~, · ~ ·Jot •: :, ,.;,J. ( ;:_~ .: )Y; )(< 
\;~~-' : ,;· .· '· • '· .. '. ,• ,° >, . '• ·If..,"•' ,, 1;•·/:::' .f ·,/'//.~'; ··'" 

I I_n a: general ~ense, .t~e :a,l t.er~at'~~e -~:~s·t .. p:oc'e~ure:);'. f :.-ep.ttialy~':>~~ ~-
' a~p~opri~~e ~p~r6xima~ion __ of. ~il.lingne:~~~·-p~y. · ·. 'fhi~.~~~W:~.· b~~-~~;~·; f, ... ''ft~~~}: :::; 
, :ta1?-i~nal ·.dec1sLo~c:i,k~r s~t>uld.pot ~e,.~.1lhng :to··_,._pa; 1.'~e~;!1-1f ~·,,~ ~ost~1 of,:;:.~{r>.f .. \ 

'the least-·e:ic;pensive source of a good"or s''ervice. ' "•;4;····'!' ':' ' · .. ':";',:r<"'il ;); 
-·----- ---------· "-----.__;C.'-; - .. : ' ~' ' ---~'-~-~~.-- ·• -.:;'.·- -·-;-)---- ·-:::·~"- ---·--~.1-~:----~~- ~;- .-.~~!.!~~;!.~ ·:i'!._;·; ·'·· ,--~-;--.---~~:'.""-"·'.~/)::?:: 

Tbe app,:roa~h ~ay.,;ap,peat to be ~ecepti~J.y. "sJ.mplF, but 't~1'e are a;,,.< ' ·~ 

I ·~ . 

I .· ·;'.· . . ;:-· .,..: . . · .• . ·~· . . .. ' . . .. • 

mll'&Ger of possible ca~es•;'.1ncl_µd-ing private al'eerfla ti vtls t<? public proJec'ts. 
• . . .: • .. ';;,, . . . ··.''. "'"'"· . \ .:. 't ., .. ~. ! 

p~bllc al ternat1v~, to each cdmponent ~·of .. ~u:Ltmr~ose· prtl~~t~.:. et~. ·Al 1 of~ 

~ the ~oinpliccitions have ~ntere~t~g. ~e~.u~~s< .. H9~I· er·, .otir ~urpos'a is· not to 

review the .. possible compl;icationS but rat.her.'. to s . arUe the general .character. . '. ... 
of ,the ·technique. 

1 ' ·. 
' . .. ,· 

. .. .. ..:. .. ' .· ~' . 

_ ~onsid~r · ~rst the si ~uation i~~,c~. ~. pri~~~e~:··~~ te.rnative 'to ~~'public .' · 
. dey.elopmen.t ens ts (!;ay by rail road. sy_!;~em for transportrng c.ommerce ~s an . 

. ·~ ' 

. aHerna:ti~ to .~a ~avi~~tion a~v~l ~ent) .. \Assum~ •. t the ~o .. al tef.nati'"'.es 

' pro;~i?~ .c~he same commoaA~.· or '' rvic~ i~ 'I"\ke am;>unts .. In ·Figur~ J:s>utput 

. :.e 

• LeveLE i~_.t~~n~· wbi:~ ~o~ ~ae·.~ro~±ded b1 .~;the: al ternativ·e; • ~ 
.. . ... ~ . ) 
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lfF' .. 

..... Let P and G ref~r respective,ly to the cost.s .·(assumed ~nstant). of the .private 

. t •I 
..... 

' 

.. 

.. 

and the public 'alternativ.es·:
1

' In .this case, .tantanioun( t? assuming completely: 
~ . 

ineiastic demand' at output E or fixed siale"~f plant, .th~ oniy issue is urie 

of comparative .costs. Since qutpu,t E or fixed scal.e. of plant, the only issue . . ---:-r- . 
is ;one of c,omparative costs. S-e output E will b.p.ro~~ded rega~l:es ... s ~£'. · .. ; 

J;he ai'tetnative selecteq, the concern is with p:toviding- goods oi:; services·'"at ·"' 
It - ,.,. ~ • 

tl:ie cheapest· cost. .Gross ben~fi t ~r, gross '!illingness-to-pay ·ij' 
0

ind~'\!:e4. .::/,~: 

b~the area OHDP while net. ~~mefit as net willi~~nes ... s:.~o~pa>' ls .re~~ecti!J·~ .. ,f~ 
the area PDRG. .Th'lils, level G.zepresents the maximum willingness t(!) pay'"'f'c):f'"'· · 

E ~nits with th~"net, benefih esti~ated~-~e"r:d~ction in.cost.:;a~s9ciated· 
. . 

0 ., 
, w~ tli..,;the public al ternatJ.ve. . "4" ·i .. 

___ : , ____ :_. --~ -~o.th~ Ca.k.is---~n~t i'\whicn-~ h-i-gheF--£-Ost p-r-i\l'~te--a-1-tef1at~-]Ne~~~i~~~--~-: 
which would·b~'-implemented in.the ~bse~ce of thepublld a:iterrltive .• , Assumfog ... , . . .. . . 

:~that riei ~her alternative· need b_e . but 1 t -to a fixei:l. seal e and . ql lowing · for'~.· · 
;·,_.;,:{. . . . . . . . '-' . ... . • '\ ·. fll 

"'' . ··'.:'qemand schedu·l~ which i.~ not totally inelastic, ·the'~ptimum level.__.of public 

_, ti provision would b:: at ~e~ei ·w. in F~\lr~ 1 . (~h~~ foi-~;w~ .· fr_om .. the (~~le of s'~ttin~ 
ma;rgina-1 · tienefi.t equal tt .marginal C~$t, ·as discussed in paper 3) . iii' 

.. ·~ --. f ).... .. . • • : • . • .Q • J.. . , : • 

. ~· 9 :.~:~.~· th~~.~~.~s~, ~~.e.)ema?d .fV.~S:~tio~'..would h_ave·_ ~o ht? __ e:~ti!'lated. betwee~ 
t\e:. · oints _D 8'P F. ~~·~i.g~r.e 1. .Benefit~._~rb"m public -provision, o( output . _ . 

~ \t' 1 ~ a;re limit'ed by th~ private 1 cost_.p-~DE. Beca~s~ o~he _greater ·quantities 

-::aemanQ.ed at the,, . .,Iower cost., bene~its mi'.ist aiso in~jtde·the a:tea"DFR .. Thus, OP, 

• . . tve· --~ost of ~the!} pri~ate a~ tl\r!i~ti~e-pre;<\lertts.~ t'he upper bo\l~\o:f williri~ness-· 
~;-:,; .. to·-· fpr the. pu~1c d te:a~v~ d•e u~pe~ ~o.u~d t~!Jenef1f,J', .• 

. \. .: _-·_ : . ' · \• I. ~ 1 s - . . .. _.. '. ,, . 
t . . ... , • , I . • " . •· w ' ':~_· .. ·.' ~ 
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,:.~<L~ ·~·:third ~e is one in which both G and P ar~ ·pub! ic prof ts. In 

' ' tne\«i:0nt.'th~t 'the two alternatives represent output§ proYided by" two different 
·.)~· .... ,.. . . . . . . . . 

.a.g:e~¢1"es "(.i.'e., 'if one does no~ prov id~. the serv~.e Jt.he. o~her. will), ..11~ 
," ii~.t~~nativ~ cost technique can be applied just-·as Cl(,scribed"previously. In 

l • ,/t?:'t~ manner, the· criterio~ i~. once again 9nf! of comp'Bratiye costs in· whfch 

•. : . .,·?:~ '.~ 1-e· dema'd function ne~~ not ~e. est~m~tect·~ __,. 

·; 1 • · / The P:rimary strength of .the a.lternativ~~cost technique is that -it does. 

,. ·;,. ~ "~;., al}o~, in.,certain circWl!stances,. estima-tion· ~f Nximum .. willingness-to~pay .· 

. /.· ·· ".without actually estimating .demand .. functions.· .·so lo.ng as lfemands are relative.ly .. , . . ;;;... •. . ' .. ,,. p'' ,l:.....'1· . in~.~ast;ic the techni.;~e ~~n be very useful. . .. 

IJ ' Th~in·· l.e--"liitiitatio~ of the tednn<tque lies in 'the selection of t.h~ 
1

-· "most, likely ;it ative". It is alW~ys possibl.~.to formulate an alternative 

.··· .. ,, 

.... ,. 
~Pl'.<?jec't. which is mor.e e~pensfv~ tJrnn the proposed plarr,· and··which will therefor:,e 

. ~~;ld .a~<l' ;stimate of net ;J>eneffcial' effect~. Theif.~~r~; i~ mus~ ?e required 

that~society would~ in·f'act, underta~thlJalt.ernative means (i.e., the. 
1
• ... ~I ternative rit~~t itse~.~ ~e ,.~c:nomically f~as~ble) .. in or~er to a~s~. th~·t a 

proper l,lleast:tr .. e of net berief1c1al effect~ 1s in f~c~~h.1eve<J. . t · 

• 
The S:l ternati.ve cost prlfcedure is typically utilized in the. cases of 

urban .wa~e~sup:ly, urb~~&lood dama~: allev_~~tion, ~iectri~c power, . tran~ -
portation and l1shei;y en1'l~cem~nt ,/ , • ·:i 

" .. . • • • . . . .. . • . . . • • .. <Ill • "•/JI .. 
· ---.! · '! .... _ .. ~--- · . ------:--~-!-· · :v·altiarioh--o-P· Increa·s·es··-in · ·ourp-cft · -rl"cinr-E;rt-erna1--Irct>tfomi es-------.-.~ ... · · ·- ··-- ·- · · ·- ·- ____ ,,, ----

. . . 

:a,,·'· 
~-.i ./ ~ . .. . ·: ) ... 

'1 

(. 

· · .. Individ~~l firms or industries directly affected by t.he plan,~.y pr9vide 

·beneficial ef~ct~· f*.elat:d producers or' con1~µmers. lt was a;;g~ed in the. 

ear}"ier NED sess~on that the ~'erationships ·:~~e/.',~ec~no~_ogic:141 . to. j.us~ify 
the 'impacts being included in the NED accOl,11,Ji~)i'.' f~1' ·on~y. -technological. 

. . .. ~.,,..·.:·,"~ ....... ' . : .,""".:~ . .:;· ~- ., . . 

external_i ties ·yield changes in rei1 ~a tionat;:::Wel:/ii:f#,t,:~:·: 
. " . ~ ..... 

.' In pri.nciple; t'he measur~nlent· of· exte'diai :·e·co:nofu,tes· is Stfa.ig~'t-forward··: . 
. \· . . .. '• . ' . ~.:: ' ' ' . . . . . . " .. 

'. 

.~ 

.In keeping with (he assumption that beneficial' (and _adver~e) effects are · 

n:ieasu:table ,in mon,t;Y• va'l~.es,.-.w.e .can s~. that the be~efic&y 'would b~. w~l.1 i.ng~ ~ 
.. :I to pay some positive . am_~mt rather t~, go .f\~hout ·the ben-ef~\ • Th¢ 3.{noun~ 

. he is willing to p~y is~he. appropriate measui·e'.C?_:E~the value 9f the external 

' ' ' ... \' >. 

1. .. ' . r. 

'effect\ As 
0

W'i th. dire~ out~lft· inc:rense_s, t~e 0wi.l\~ness~•y.may be ... 

d~ff~cul t. to a_e:e~ine. ~-ctice~.; ,We would _·expect:fo empW· 1'ie.,;~.~ous · . 
" . 9 ,·l-:,. .· ·~ 179 .·~-. ' ._ . . . -- . • ~. . ·. t ... __ 

-1.tS- ·-t; . ; .. ;}, ~ .. 
·'' :• .· .• . . . .• . ·•. 
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(Havemah and :.KrutH la desc:tibe ~ qel:a.i:led pr.ocec;lure. for 
•· .. ' ' P I , 

d'irec-t 'an~ iin~~!~Ct adjµstments ~~p·p._neniplo ... hb<?r·.•r·e~ou1 
refe"reric.;~. ·.~or· fifi ~ ....... tiiion). ··.~'}'~,-.:~~·:· . ·. .. 

t• · · · · ·~· ~ •. t:•·~· ., ... / . · f:;lf · .. .. ·.' ·· .. "' · -· • r 
~''.,· ::··f.rea~~.~~t·'..~4 . '.~ "e ';sfi~q~s· Qn .National E~o.~oniic Devel.~ment 

of 

... .· .. . ' . ·'. . < ':';t,-.;:~"§'.~~;, ,, ·• . ./ . ~.t . 

. ~Adve.rse ~f~e.Hs .~~:93ei'.:.~o'. ·~yp.es: (a) ~esources. r'equired o~ displaced 

'.· to p'roduce frna_r)or rnt.~~ed:i.ate goods Qi' ,s·erv.ice~, and (b) decreaseS' in, 
'\ • ,. '. f 

output due to 

of unemployed 

exterria.l d~se°'OJllOlilies. A· special case ·.arises in 'the treatrlr°'ent 

or undere~.pioyed~sources; J 

A. Resource Costs 
. . . ) 

.. "\ 

' . \ l '-.., 
">- \ Where physical. ~truct~res ·are requireµ to ~chieve program objectives, \ 

· ney ouqays w.ill be~'rt:'.quired to. purchase the labor, ;api tal ~nd. per.haps ~h.e 

te necessary· to con.strutt and operate the project. All actuaf expenditures 
\ .... . \ ; . ' . ~ ' 

·• 

.. .,.. . . . .. > , • 
:·,:~~;- :}~r gocSds and services; as w·~u as t~ansfer co~s and in~ez:id.uring ~6ns~ruc.tion. ~ ..... 

to be determined; By and 1arge, me.asurement •of these go s poses no . . ... _ · 
.;i.... • • • . . . ..... ··-. 

. particular t:irobl ems, in that market v~lues are,:' with th~. exc on .. of u~employ,.e.d· ., 

re~rces noted previously, taken as measur~~. of resource costs. f ... ,-!. : .·L •. , .\ ·. ·. 
• • - ' ".f' R ~ -~ .. ( " t • :~ ..... ~ •• ~-·~<-'~ ~ . • • ~ ' ' o) 

' • Measur~ng Eff~ct~.:.;of 9u~pu\ Dec~ea589£rom Externa.l · Dis~¢1~mie~ 
,. 49\. . , Tech?olo~·~~l. exte_rna,l dise~~n~mi.µ; a,;; non-pr.iced}i.dv7.r~e effect.'S on 

· · ·· ot~e~s .. rath~:r~ thf8f ~~r.ct ~ro~~ct '*·~~fi<;~~~~ies ~ . The. ·e.~~fects qf t~i~ class · _· 
. · . . externah ties iP'f.he NED ~cc()u~t. ~r.~~a~ur~d by the .-a.li(Qt:tnt. the rec1p~ts .. 

-~------·---~-:_wc;>_y _g __ haY.~ ___ t.o __ h~--~~fd'.-to.--ii¥lu~e~l~~-.!l~~~~p~W.i·t~- the~-~p~-Uo~~r-.~--· -MaJ!y-,:·i-f-···-,":., ... . :.~ 
not all, of n'egative· spillovers will bl:a->1$,0 :;.tz:~at~c(~iq th~ Envirclliniental 

. ... -~ . . .,,. .· 

~aiity accounts ... ~onomist~ typically. classify, ·aeg~adatj,_ons of· ai.r t water , .. . . . ... . . ·~ . ' 

-or ope~.space from productiori of consump:tio'r1 a-cti\i'ities-'•~ te~Mol·ogical . ·.· ; 

exter~~l di~~conqmi.es I while· ec~logi.sts s~rely regard I t~'t~e ef~~ti:s a\ .. ':\_. ~. 
" ·reductit:ns in _Environmental Quality: Hence; the possibility for dluble- ~.-, 

... · ·t· v . • >:, ·~ . counti~. (in'.:sense of measuring impac.ts in more ·than one a.:~ount.g,~st be 
T ·-' • , • 

';;t~;~:; < f::c•; 

0 

• As to pr"#dur«!; for. measUr"l,D~ or approx~ng w;~~lngness OJ those 

aa~Jr~·~ly. afr~c'te~ to avoid the .<i~~es. ·:the .• ne~r.yroce~ure~ "fo~. ~~tim:atiri 
WTJ;> discussed. in the sectQrs op di.t outpu:ts can ~fbrough1! into~~lay. , 

·; • ~. t ·. ·:. . - ......... · . • . ' ... :· ., ... ';:~'.~ .•. ' ~4':~ . 
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' In th; :·c• s e where the recip i eli ts are . ::ducers , the change '.;:n net 

incom~"approac~ is a~pr~pr.iate .. ~~-~~.ample, imp·acts -of saline ir.rigation 

return flo~s on downstream farmers have been successfully treated by this 
. . . . " . •, 

· method. · · 
' I•.;-• 

. . ..; ) . . . 

_ The,.. doll~r value of degradation of ind~~trial \n~ (h~us~hold water 

supplies has b·een measured by a concept akiri to the. al tel'.riati~·e cost 

proa~dure. in th.at' addep costs oi treatment (e.g.·;. soft-~ning} or cos.ts of 

· ipdustrial process chan!es ar~ used· 'to_ ~easure willin~n~·s-to-pay to avoid 
• J • ~ •• • 

'\ <t> redu[tions in output or ut~li ty. • _ .. , .. ;.. .-· . 

· J' Al ~hough .the 0te~hni~~-s· a~~ ~mitt~dly ~in_ ite e~periment~l stage, 

· · efforts_ have been 'made .. t~ impute wil.:_!ingness-to-pay to avoid d~ma.ges by 

·simulating. market pric~s eithe11~ by ~~asurln.g impacts pn land va~~es 1 or 
' 

1 
• ... • " ,: • ~.if'.11'-.."' • I 

direct ·qu~stioning of those suf~eori.ng damage~. The, ·same limi ta~.'?Jl~,~-. ,1 

reg~ding tihes~ techniques w~ich ·~e·re not£'.d .. /in -th~ discussion und~_lf: •. --~~-~ 
m.e~suri~g di~ect, beri'">eficial imp_act~ would Jf;ply p::;re. ,; . t~-~) ::~ _, 

Summa;ry ·and .Conclus·io'n / ~'- -~~!. .- .•· 

.· 

·-

.. 

... ..- -~ ": .. 

) 

~ .\ , " Y~ . : ' ·~~\ . . ·•"': . 

.. ~ ~~~- ,~illingness:-to'-p~y. co~ce~t provides. a ~e:~sure'_by whic~'.: ·~ , ... < ~~-~~~.~j 
·~-~- -_6r adverse NED-r!'!lated affects· f.rom any p~1 can be exp d. in · • ·• ~' 

... <~~9· ~~,-ms, name1y· in dou~i lalue: .. 4,~'. ...•. t.:·~~.-~r·.,_·C5~--~,-oa, .. :'n •. ··~·~.'vt .. ·-a·~~l7u-··-e·t~f~-.~": •• 
--~---------Ji .r.---t~ioo--to' .. th~-~fati:onaI-'·Econunrtc Deveiopmeiit·. ... _ ... .-. . .., ,. 

. · ~- .:. the wi11tiJJi;tn-~ss of program_· .ben~fitiari~~ "· . .._. .~.'.~g1i'arii.-~o:~~~:s· (ben~f-i ts)· : · 
,- ~..,.{:] . • " '.!{ . •'t)!¥:; . • 

'• _. exce~s .• ~he- P!esent 'value of ~ipipgn'esi of· ~R' o;----01~;.~io~s~~·.:-~ to, pay ..•. -

~ .. , '· fci~the :·:u_~~.;o!itl!e ~esoutte~· bt_r.r.·· __ ..,1 ~:rne·•~the,r. ac·tivity (costs).·. The willingn_~s.· · '-

~: _._~~· ' -'~ of usys_, o~sumers :t() pay ~0''1 re,sol.lrces ~r outputs .;i'~J?.~,s_,t':lated.~tq Qe . .. ~ i. ._ 
~-: * .. gat\v~lY; re_llted -~u~ittity .ax~ilableo( Hence,; __ <; 'fgn~ss.~to-pay is_ ' _·"' 

. ·re~r.e:sj~~_ed in :~>n'cep~uU· d}sc_~s-ns by the demand f ._. --~«.! .• -~~ic~1 relates --.;.' .. 

., 

' ;. I. 

'• 

p:1ce ~~~ quantlty, ~1a ' curve ~h sl1op~s dq_'1Jl~a7d tp·~ __ r1~~t·: ·. -~:· , . '.l _' f~ 
!>' ~ ":ctu_a~ ,,de~and curves for• pro~am .tput:. are ~-her\~.~foflCUl t 11). praCtlC~ / I 

'-t!~';d~~ivie. Hence_, mefls~reme~t of be_~ef~ci~l and a~v~rs:e;:~ffec_ts in th:· NE~ · . • . ,," 

a.c~ount, fpr_ the·_.most part, ln:volves ~pply;ng analytical procedu/es which~~ 

. , ~pp;~x.i~~~~~~ .:·~o. th; d-e~i~_ed Gc~~~;ept.~;..,~~'.~.-~~~ure pro~id~~ ~-- ~:ief i~tr0- . 
duct:t.o .. to the- !'laJ_~;r ap~~_ches ,!?ed in'. ~(¥1.titruag ~qnom1~. ( i . e. , NED) impacts, 

.. 'including c~r.the use-.of actual elr }~inulated market pridles~ (b)' cha"l.ge in net 

. inc __ ome. a·nl'°tc) · cost of lllost: ii.kely- ~l tetnative ~ . . 
• . . • ·- ' ....... 10 - . •.. •. .. ~ . · --~ · 1a»·- 1.J_ · • · ~:. · _-·~ _ _, _- ·-

,... i '>. . . . f'.·-.;.-148,:;; ' . • '" ·. . , • 

. ~ • .. .... ~~;;~· :··;~t~-~':_._-_ ,.·: .. . ·. .. .. . .. ~.-~~( ~ .. ~.' ?., .. --.~ .. ~ . :· . : ~ .· 

.. 
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PRINCIPLES AND STANDARDS .l\PQUIREMENT FOR'THE 
MEA.SUREMENT OF EFFECTS OF W.(TER AND RELATED. LAND•. 

R~SOURCE P~~S· O~'.· ENVIR~NTAL ~ALI'J 

Gary L. Hickman ~ 
. JJ. S. Wa t~r. Resource.s ~?unc,..- " 

·} 
' . 

: ... \ 

Washington, 6.~.·: y·:··: .. 
(• "11. f 

. ~ . . -.~ ... ~ .,. ··•/,.. 

.. .. , .. ....• . 

. ' • 
The. measuremen't of .Environmentaj Quality ·ce~ effe•ts ste~s from . 

the requiremen~s · st~te!l. in th'e Princi·ples an~ Staftda;_(P~S) .~h'l'c~ ' . 
are: 

~-.\.· 

. "' ' . 
. ;f f ' •.• '~~{'; ••. 

"For each al,ternati ve plan there wil\Jbe a complete• ·;. · 
display. or accouniing of re-Ievant bene(icial and a4):.~·f~' · 

' I 

·e~fects,,,on the. national. economic devel'l}i>ment and environ.. 1
/ 

~ ·mental cttiality bbjectives. Alterna:J:ive -plans will be 
fotma1ated'· to OR\.ize ~their contribut'i6ns to the .t~o · .: 

. objectives. • '• 
Qr • ... 

· .· .. seiifl.ll(al and ~dverse ~Acts ~re measuJ:.lilp in b~th • . 
monetary and nonnionetary .te'l'lis ~ ·Estimating these bene-• 

~.icial. :ancp,~dvers·e effects is- un
1
dertaken in· order to · · 

.. :·~·~.' 
'•' ·~. 
' " 

.•• ._ 
0 

• mea§ure apc;t display in appropriate account~f'the net 
, ·,.. . chan~es with respect to parti<;ular objectiv~~ that are 
·:t:·:;~· •... _ .. ¥enez:~t~.d by alternative •s" (p. ·3_s). - ) 

'::.· ... ';; · ~lsoi :' . ...~.· ,fr. ''"t, -~ . ;. · . (. 
,.,.,,.. ·:· , .· '. · ..... ~·. . ... . ~ ~· ... ·. -...,~:.;_~;. ~: •' .• · . . -~ . ' {j 

"' · ·.• '!I<( '''Jf;:"lwa•l,r .,;;: 1..Dd ~;. ~lan may have a. variet·y of .'- · 
-~ .. --·:------~~~"-~~~----~:~~-t£~--.~~<~~i~·~;~en~~~~~!:~~~~=d~~~!~~i~~=~~~~~n~~~~~-~---· ···--;·--- ... 

& . . ' .~~.r· chafa~te:.!,zed by t~-~:l: ~orunarke!t~ .no~onetary na~ure J 

,,. ~_;;:·r. ,:Jn,e_y ·prox1de •J.JJJpe>rta~~ .. e':';·d.~nce for 3udg1!1g~he value of · 
"". • ·:~jr.o.pos~d plan~.:~~<·:~,-,~_-:i!'>~,. · · 1 . · · 

# • J" ~-~ . •·' _._: h:·.. ·::.:.:.·.•. : . :.~ . .. .rhl'· • ~"". . 

:/ : ~- • f:/1

1f•/J. Beneficial: ·;;t~~-ts·-1~,q~'th~ 'en~nmenta.l. qua!~~ --~;~ount'· 
'.\r-, < 4' • ·~a.re·~cqn.~ributions resufting . .from the maita.gement~~esetv~ . 
i·':. ·f3*9n, OI\ restoration 'Of one"ot more of the envi nmetital ~ 
•{, ,, ' ~~ - • ' ·~-tba:ac~eristics of ~n area under _study ' ~lsew re in'. the ...... •• 
_'(,_;;_.t,. :'.~ ·. · · _ ~~tl~n. Such contr1buti_o~s- ~~erall)l e e ~ e. quahty ~ 
:; "' .. ~/:... .·. .: •• : ' -~-~fe. ;::" ~ • _ .. ~·-~- : .. · . .. . 

.• 

~· . 

. ·<· .. ~··~.;:-:;-; -~ •,-.:.Pen .. · · 1 -~ .:v.~ro~_aL.e~f~cts--are ~onse9u~~ces of the 
· " ""· ":~# '° ... .,, --. ~ u la. that ~su~ t ·~n· t~e deter1orat"iol\ of 1·elevant 

· :>. ~-" • ·~- --··;;{.."" niaen 1 · c;ha_ r_acterist1cs of an ·.area under st;t,tdy ?r J'7 
1 • ..,,......... ,... .. 

-._;;~· .. ~ • ·~. ' • .r· . · .. ; .•.. ·_ .• - • • . . . "'·" . 
.• . .. • .. "' ~.'t .t~ ' .• • • ' • \.. It:: ->.~t-~ 11 •• ·.·A.r: ~ t~me thii paper was prepar~ the au1;,hor- wa-s employed· by the 

, '· ... : :.f :·'.' ·u.s. Fish and Wildli(e SEtrvi~e, Department of the Interior .. 
~- :&;: .• •J"l'" }' . 4!'1~ .. . • 

~'.~ ~- . ' J . I \ I • .. _,.. ~·"' \ . 

· " - · · · · · · -f§o .. - ... _, 1 .. _ · 
' . :- '~\.'. '.- .. -..-~: t' .- ~·;··i1~' ' . 

~l' ' • 9 .~'" ... ,. (~V;l•' ·, ~ 
.. ::-;;,'.;.-: . '~, t," _.r:..if._ •.• :,_:, .• · ' • ' • ." ',• . " 
, 'r ' • , . r ~".', "1;,.. > •· .1•:;:-:-~ ... • '. ? '~· ·, •A .C• ~· ' , ·•··... .:f!t, 
• • •Ji\ .1 .. I • • ~ • ' .·.>:f:'.; .':··. \~/~'.I.• ' ,~~1-2. ·~1111•:~.~-'1·~ J. A A--,~~''""• >< , O,,"' ·>•~·' • • 
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or elsew.here in th~ N"'_fon, f~r example; acre.a of ope-; 
.an<Ii green space .-wildt"ness areas, estuaries, or wildlife • 
_thabi~a inundated or altered, or of lands experiencing · 

1 

incr s·ed erosion. Such adverse effects gener~lly detract 
from or dimir\ish the quality of life" . (pp. 59 and 60). · 

While the abo~e, geAra.lly. highlights the need for ~her' measurement 

.. 
-· 

\ 
. .. , ' 

requ~ements_, i.~ would be well / to First recap ....the definition of· environmental 

quflity objecJive'1"J~nd its cpmp-~nents. as pr~sented ifl the P&S before considering 
' l 

for m'easuring EQ eff~cts. t~e+,actual pro~edures' . ' 

... :,, 

"' ·' . \ 'lie. N~tianal Eqvironmental Quality objecti~e, 
·.. I 

a~ defined in th~.94§ ~ 

.. . •(: . • is enhanced by the manag.ement, conservation, . 
prese:wvation, creationvfestoration ,pr improvement of 
·~.he quality pf certain na tur.ai, and cultural resources 
and ecological systems in tbe area under study and elsewhere 
in the Nation.· This objective reflects society's concern. 
and. emphasis .for t •. e· r.iatural environment and its main- • 
tenance and e'nhan9 .. nt a~ a source of present enjoyment 

..and a heritage fG'f' future g.rations. 
. I .. 

and con.ti•s .M °fol ~ows .. ~ _' , ', ~· .. '·. '. ~. . . . . _ · 
. ~ . :.<. "!:'"" ... ~ . - --· •• .... . ,_ -· - ·- . · · .-!I"' ill:~ ,.. 'rl · . . •r . p· .... ·th~ eny~oriiiiental. ob~~tiy;e -~eflects man's aol.ding "'1; ~ $EWrl'\ith the .quality of t~e na~ural phy~ical-biological 

_.,, S'tem in which all life is sustained" (p. 33). .,,. 
. .. i . -

' . . . . 

.. ' 

.. 

, 

., 

The measurement of effects of any pa'.r.ti.c.ulitr plan on environmental 

~. ;::~:::;&:~:~~!~; ~:i :::~::~:~t·:;a;;L!:r.:~:'~o:ir ::;:~:r~~:: . -_-m · ... ::. - , 
~ h~ari"" ~nviro~etrtai .f e"itures su,ch

0

; 8:~/t.he ~{br:~.· term lmprov~ents in __ living 

" 

~ . 

'lli., 

. . \. 

Jlli: ,.l 

·~ 
. .. 

, • ~onJi )ions -~~ougltt about by a -~e~u~rf on. in ~l o.odl~ "of the human, e~J~~~en~ 
A,basic requireme~ ·of 'toe Pr,im:iples and Standards is a t\~i th plan'' 

' .... , .... ~ ... ' I.--~:· .• : ' -··D···l··~'~ 

and. "without plan" analysi~ basl.s "le~~~ermining· net beneficial aed adver.se 
, • ' • I '';"'. • • • ,. , , '• }•• • : • J' ' . 

effects:' Precise wo~:d~ng ef th\ with ·ajld without ,.requ~rement in 'the 

and ~tandards · l'S: . · . , ' · \. ~. • · • ..J ~ ,.·. 
py~d:les 

' 
\ 

.. ~ . ... 

'. ·.· \ •... 
- .. 

__ , .... ~. 
··~ 

·-~ ( .. 

~ -151- l .· 
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.. 
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conditions likely :to occ}ar in t e absence of a plan-: 
E~nomic, social• and enyironmen 1 c·ond~ tions are not 
static, and

1
'changes will occur ev n without a plan. 

Only the ne_w or additional change that can be antici
pated as a result of a proposed p ~n should be 
attributed as benefic,ial and adv s~ effe~of the 
pl an" (p. 36) . ·: ' ··• ,. 

.. 
·• ""• 

......... ...... :· 

The above quotation.$ froip dr.1~an'dards serve to. provide 
• 

the foundation for t~e trellment o ent of Effects.of Alternative . •/ .. . .. , . 
Plans on compo~nj( of the Environmen _ .. y'o · ct,ive (p. 3), II. A 

•l:f:ase Example o .a{if (.1) Abbreviate~ ~E -EQ·· EY~,:°µatio~ Account;. (2) . An 

·~ Abbreviated EQ Plfn and (l) Evaluation ccount (p. )45) ,>.and I I I. Significance 

~··of the Measurement of E:f'f ts of Al ~er ti,Plans· on Envi:rorunental Qu,ali ty 

I .1 ~· 'o :. 

.~ .. 
·~ .. 

4:..-·. 
'ti· 

~ .. 

~~:.' .... '.·-.JJ. ...... . ~ 

,. -4". . • • 

(EQ Evaluation A~:n :~~ ~-~W.t_t~~~~ .~.n~:,.,. ;.~~d.'t:np .Resour,ces P~artn;ng (P~. 
1

67). 
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I. Measurement of Effects of Alternative ( 

h£. 
The ·.p~s for planning for water and related land reJources requires 
-.I ., 

conside~atfon of the fo!lowing components of the Envi1;orunental Quality~ 
objective: 

( l~l 

Physical Land Resources · · · .. ,J, 

· .. , .......... ''• ~ •• 
'!'\ Soil Stability • ..;'.. : 

Geological Resources .. -, .;.·. 

·- -- .. ... . 
Air ·and Water Qual i t)'iZt>< 

Air Quality St~ndards. · 

,. 
Water.Quality Standar4- ~ 

'Ecological Resources ,· ~ 
.. > ,. 

' Terlrestrial Ec~system\ . . • . .,. '"'\. 
Aquatic Ecosys\em~ · . Y , 
Special Ecosystem Relationshi.,., ~d Irreversible 

( 

Conmiitments o{tfRe~ources . 
~edes Threatened wi~h \EXti~t · n 

. · Cul tu~a!~: .. signi fican~ Resau ·es' .: ... , _ 
Archeol'5g\cal Res9orc~s · · · · ; "'-. 8 

.l!istorical Resources -• ." 'lo ._,::;. Vi' ... 

) • . "" A~eq,s ~ J:'~t~~l Bea.<y . , ;• • • ; 

---~-----·--. ·--.-----·.--------By-·gattrerf~-·dJa--~~:,--a~~1yz:ing·Tu~omatTo-n··on~-tlie-·ateve comp--one~ts.~t-------·--;----
. least t~o distinct .beJJefidal results occur: · ·. · · ~- ', · ,; ·· · 

-·If.· . • · 1. .It ma~es · i~ p~ssible .for .th~' public, deci~onmakers ,- an . . 
-· • ~ ·• " . '· .,.,.. .. • . . J • 

..•. , ... .,.,rbe planners tc "bring'':in~~~.· sh~ry,\fo(jlS the."' sl.gnific.. · 

environmental isslles
1
_ and needs. · '~ ~. \~~- 4 . . . . ~ 

1 2. I.t wii.11.1};'ad to better interag~ncy coordination b.us~ . 
. :·the t'Y}'e and ~~nd_ of informa~ion ·g~ered is of dhect conjrn •. 

~· to tl;le, invo.1 ved. agencies of the Federal Goverriment.. CfJi· 
"""';--.<,. .•• . i' .. ' . , ·;p;:_. • • 

Some o .... ~. ~neral i:,t)iod~. for/~tu~ll measurin 'f ects wil-1. now· 

,. 

I 

.. ,· 

. , 

... 

b,e consid~red. ·To. do\'t.l.ti~e:E.ifecf)NflY, q~Rtations 65· (the under-
. • • ' 1; ' · ·'.i.... "fl> • I • • • • 

• ~c~ring is ~d~~~) specifically ~elatfi,ng to ·each ·of the EQ c~mp,onP.nts· .7 ~'.te111i~e~.. . 

.a~ve- a~-;~-. discus_s~et· De low in mo·e~ail -.are. g~ ven. and fitllow~ ,1g s?~e ~~ ..• :: .... : -~<·: .· 
• ' m~~td'S. ,,r --s~r~ng e~fe"ats o .. •. . • . . ~·~:.:,:. · .· ~. '_., .- :·,~.'.~·.-._:·~ 

. . .·a.. fl;' • . . c. •' ' 18·7· ... ~.'.· ·.·.'.,~.·".·.• ... ';,:';:~·-~.-... ·.··.; ·:.:·.·~-~-~~--~:.: .... ~ 
~··· ~· · ... ~ :: • · : I . ·· •. . '· ".,.!'\.tt~ · ;~.,~ i..' -' ' . ·~ '.~.;• . . . ' :.,} . -'.. ,.,, ·:'ii,!.!~ 

• , • . , • i!~ · , · ·• -153- t· :~~): - ~. ,, . _:·.·,t/. ,_.',I.: . '. :·_: 
• ~__...;_ ~ J'; ~". ~I .Mil~.)._.:~~'• "'.# ...... \;.__ ••• - ._:, 
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~- v A. Physical· Land Resources 

•I 
... 

'• 

.· 
I. Soil Stability - (Land Qu~lity) 

. ~. ~ 

"Enhancement of quality aspects of • . la!'id • ·Ex, 
control of pollution. or: prevention of erosion and. restorat~Ofl 
of eroded areas • • • " (p. 34, P4$) . .! 

# .• 

~ ': .. '· • ~'!'1 

"I.:a.nd ·cwali ty~ · Where· erosion is pMvalent. or sproading-
.largely because of·inadequate lanct;.:U~e planning .and -: 
management--1t, among other thing~. seriously detracts"':'
from the aeneral use' appreci"ation'. and enjoyliien.~. of 
terrestrial and aquatic environments. · 

' .,. ' I ' 

~ . . , . . . . 
. '·'A!. encompassed in the env.ironmental quality ·o~ ect·~, · 
soil is valued as a· basic national' resource .r.at r .. than for 

. its more. traditional role as' rimar r&1lnction.,Pac.:tor · 

. •. 
contri -to increases i nati'onal out ut". 

eejteficial ~rosion contro ef_fe,c~s · imprQvin:g ·the visual 
atttactiveness of.the na~ural landscape include: . 

I.---:\· 

Reductions .;in. sediment on beaches ahd 
public· recreation areas.; , • 

. b. =illli-" . 
··~ .. 

R~ductio!'ls inturbidi ty and se4iment'' 
pollution of- wate-r in rivers,· stream~ 
!l~l'akes; 

~· 

... 



... 

• 

....... 

·, . . - .. 

.... 

., 
} ..... •' .-. ~l ... 

. •. • J ~,-·,·(If! 
. ~· ·tl.'. 

,,., The Universal 'soil Loss Equation is used to calculate the tons of . ·~:\;lfW ·.··i. 
soil loss per acr.e, •. '.fhe ·calculations of such are· obje~tive measures bas~d ·~!:1)1;~· ' . . 
on developed coefficients. .The applica.!ion. of thiS e~ua~ion by SCS requires 

the following·data: 

·' 

The soil erodlbih i ty fact~r (K). K factors are based on 
kjly so,il properl~es and have be~n assigned by the SCS· to 

•.· E{ach of the soils in the United Sta.tes. 

The cropping system factor (C). or sequence of crops •. to 
be grown. . '. 
The conser~ation practice factor (P), 
hccount ~r~ctices stich as contouring, 
strip cropping, minimum tillage, etc. 

which takes into 
terracing, contour 

l 

• . ' 

' ' 

.·• .~· 
' ~ •, .. 

' . 
Tl\e slop~ leng.th factor (L). 

I'" ' ... :s 
.. The slope steepness factor (S) . 

The rainfall inten.sit)' .factor (R)'. 
~· . . ' ·, 

Of~ the factors i,n the equation, K and S are determined from soil 

• surveys~· .L is determined eith
0

~r from ~nsite inspection or 'estimated from 
u •' .... 

. soil sur;ey ~nd topographic surveys; R#'s determined ~r~m a national map 

o£ .r».~fall inte~s.i ~Y factors availabl~ ~hro~t:he Soil Cons~rv.ation; c ·... Service;· G 'and P a.re -de,!erminad~by onsi te inspec~on or may be estimated 
-~·~ . "' /.. . ..,.. - ' ~· . .. . 

. . 

"' . -... -f.or t.he--wa.tersh.ed data-.ava-t"1a6.l~~-the·-Gonservation-Needs 1-nventory; -·- . --
- . . . . ·:ip" . ' 

· CoJTUno~l~.' ~ue ~o· va(ation'i. :i~iop~~~~'.'f oth,er 1 imi ting soil proper:v~, ,,~ 
C· and P Vary according to.thef~n~ of· soil or according to groups o -

\ . • ca , < 

simpar soils: The unique c~mtfina.tions cf K, s. L, C, and P in' t.h~ 
• • • • I 1, ,'' '.. • ' -

·> watersh.ed •. and. t.he ac~~ftjt; .of _e!ch m4~:t J>e· ~~'imated': 
' . • .._.:~ ... -,,~~-· 'j: . ._......~:...._.._ __ · ~.r..:r ... . • • ;. 

Delivery ratios'are app11ed to the total erosion calculated ·in ,order 

.. 
J 
• 

to det&fmine et9:mates of t~e ·total sediment reaching the st~~am at varrous 

pe.ints in the wite~s?ed: · No arbi tra:-y equation exists .fol\ compui'ing the 

.delivery ratio. It· is commonly. estimat.ed in broad classes ·for wide. regi;o~s .. 
. . .. . ·: . 

,:··· ' .. ·: 

f '.th . .· ·: ' 
'? ~·\ ~ ~Ou~t~y. . . . ·> . '. . ' . . ~j~~~. . "' 

· . The procedut"es ·,.fqr application of· the Utuve~l So1l1'Loss ·Equation are . 
• .· ~-·.. Ji .. . ' • • • .... . 

descrtbed i.n; .tbe/Ollo)dng publi~a"ti~hs: <f;.·. &·· _: 

. A .,.: 
... 189 

·. '.·,'-~ ·~ .. , ····w· . . . 
.......... 

'-1ss-- •••• 
i, 

\. 
.,, 

·-· 
. . 

·.\ 

• 

·). 

• 
·~ 

• . 

r 

.... 
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WiSchmeir, W.H., "c"~'il. Johnsoi, and
0 s:v .. Cross .. l971. 

A soil erodibility monograph for farmland and construction 
· sites. Journal Spi'.l and Water Cons, 26: 5: la9-.19J. ·' 1 

. .,;.- ' ' . . 
.,. · Agricul tu~search Service .. 1965. Predi'cting " 

. rainfaH~ofcuion.loss.es from cT~pland-east of the Rocky 
Mounta'ins. Aar. m.ndbook·No. ~82', ·11.S. Govemmer:it . 

' Printin~ Office, Was!'ington 11 D.C . 

' • 

• I 

Ii', • 

. r.~·.. . : :·"\1 Er9sion on construction sites or .a'rcas of SL•rf~c~. - ninll.-Jll~Y ~ .. ~6-fy . .' :. 
• ( j " I • ~" t_,.\l 

' ". t,, ~ ' j • • 1 ·• ;,;·'"'I[{:'~" . 

I.. 

. ' 

J 

s~vef"e ',when·'·infe,Jlge.: rainfal 1 occurs:;:, soil surface . t ...... ~·1\;fbtective 
· .. 't.. .. vc~etat ive -er.' The procedur~. di ussed above is alscf ~·ppro~:fa:_~c ·for . 

•·•· .• ~ e_stimating erosion _from·c:onstructibn sites, except that '.th_e_,.calculated soi.I .. 

lo,~ust be-_factore~ downward wh~re soil l<J.c)jp vegetativ~-'covcr for·perio~s· 

, . of/:~e. ~ t~a'h a full ·y~ar. . . . .t.· ' ", .. ., • 

•.' 

, 

, .. 

, .. 

j/Jll&;~;· . he. co~ ·t_ruction of se~iment' basins to receive runo_ff from const~u~ti,on 

·. l: sits, an ht>l<l, if:· sufjciently ld1tg _for1 .r_uuch of-t'h~ su'fpended:·~:od~me~t ~o ·, ~· 
, .. settle out, is I/IF cffecti ve method· of reducing_ the polluti.on -o.f surf.ace. \ia,\c.r. 

Also, esublisl~i~g veget~tive cover ~s' soon as possible afti:r lnstruc~ia'~;· ~r., 
, . ' ! 

during intermedia~e."periods within···~ cons.~ructio~ period .. is.~iso. e~v, · 

as. ar~·ini.nlmiz.j.ng th~ -area·dist~rbed. and u~ing. surface mulches."'o'f ~rganic:_o.r . 
,: • IC • "" I 

· ot}'ler f!laterial. . .• 
. ~ . I.. " . l 

0 . . ; , . 
stream banks . channel S, and'.roadside d "-tc. es may. proc;il:l_C~ •. , 

- ~ . -- :. ~. - - - _____ ... _ --·--- .·. - -r-~ _} __ ___ ._ -- •-----~--- .. --- =--~- .. · ,..-·---'-----:• ~ 
. ., .. ·· large vo1umes--~f -se-diment''WhiCn -wiII p<;>lllite- lak:es gr·. tr'~s antl shoq~n .... 

.., • I ' ' . t- I ' • 

th·e ~seful~ life qf r~servoirs. Sl!ch ero¥on mayJkal~o be so,~ever.~ as ~o ··, 
J "• , ; ' .. · • "'I • • I ' W I 

im~air th;. fun~t~ons~ of tne r'oa~way or d.;stroy lilnd adjacent' to ~~ ~,tre~ . 

. . 

channel·. ~Estimates of the V&lume of' sediment. created are commqnl"y based or 

-. site inspections··/ on a rando~ sample basis,· whereby~,µ~~~is de~el'j>ped f~.~ . 

~verag~. erosion per .1.:1nit_ le~th of ~he channel or ditch. Variables· .; • I' 

-~tns~dere~ inci,.u~e t~e) erodioili ty. '1 ·the. soil or geologic ~.tra~a; t~e ~ 
•. shap_e.of the c.hannel or ditch, and t.he ¥olume, ·velo'cit~· •. a~d abradin~ .· ..• 

~t¢· .. ::.qnafity of the water an<l its. su.~pended solids. Data_ from the-sampie.:~reas ·.,.· ·. , .. , ..... :. .. . • ....• , ,, .-A 

"· 

· . are extrapolated arithmetically to ~he full length of tHt 9h~n¥'1. Of- ditch--: :.Ji-,. 
. -.,. . 2. 

.J 

. * 
Geologic~! ·Resources · • ..... ~ • · ... " 

"Ma~~gemenl~.:pr~·s·~~taq.gn or..·enhan~emen't ·of e~paciiJ~~·· ·._ ~/· :::i" ,.·: 
valuab.~e. o:r outstan~ing .••. geoJogical l"p.sources .... 1'! · ~· ...... • 
-(p._ 3.~; ~P.~S); ". ···: . · con~ribu.tes to. ma~' s. k~wledgEt .,and ' · · '. ~-: .• , . ~: 
,.ppreciatlon. o~h1s physi:cal · enviro.~en"t'~ (p. _.,O ,' P.-&.s..) •. : .< ~ .. :~' •·.:·. 

• ' . . • ' • • :~ ~ ' •' ...#> • 
· .. ,,·' • ~. • • ~ . ·' ".:· .. • 1: - • ~ l' . 

• ' • : • ·' !' ·' • .. ;f- - ... : '.: "t 
r', :.~~·· 

. . 
. '&:. ; • 
. t11!. ~- .... 

';.• . 
_.J~_, ~ 

- •· is··,. · •· · ~".· .·". • .,. ~~ · :· ~ . . •.. ·. ' . 'f.1t' - ~ •. _,.. ··:· , • . .. ' :'-< ' .,_ ·• ~. ·:; ..... ·, ·\ ·: ~·~ .. " -~ ·~ : . .- '~ fi ·e· ··o . · ~·. · · · · · ~.: .. : ·;. · .·: .. ; • .. ·,·°'·.: .. ··.: ... ·. ~. ~·-. 
• - '·.,ik!..c..... . .•. '. ....·( ·. ,. . . ·"':. ' •. ·~·~.-- ~· }··. • .. . . ... ·~~~~·',' . ·. ·. ' - . 



"" . .. . \ . 
-.. ....;.-.. ~~----With-regard-to-tl)e-above-statement,.-a-partia:l-H·st-of-~"ol~gica-1-----------,~ 

_measureme~t pa~8'eter.s paraphr~~ed from pp. 70-71 is· as follows: 

. ~ .. 

-.. 

·-~· .. "Size and measure: 

. ' 

.. ,.:-. 

. r.: 

........ 
;. 

:~ 
'(1) Surface .acreage . 

(2) Subsurface acreage (estimated) - , 
(3) Quantity (volt.im~.and frequency of occurrence) 
. ( .I . .. • 

A descr1ptive-qualitative interpretat.ion, including an ·eva.lu•tion of· " . . . . · . 
. 'the effects of a plari on the d_esig!1ated or affected geolo.ghfa1 r~sourc.es. 

This j.ncludes .evaluation of effect~ of constructi9n or men induced. 

alt-~r~.tion ~m vol~anoes., mc:>!-J.ntains, glaciers; etc. 
, ~ . 

.. Educational> 

· (1) ·General· education . 

(2) 'Sped.al and scientific 

·Improvements: 

(1) .A~cessibillty {including' iana acquisition 
·. · roads and trails; easemepts)' . · l 

"(2) .. lnter__pretatiori and monunieJ:itation· · 

(3} · O~her'., (specify and d_estribe 

. . -Protection and ·p:reserv.~t.io.n: 
... 

;: c• ' . 
.. . .: (1) .Physi~al · .. . . . . . \., 

;~.;- . G' (2) . L'egal C_sl.edicat'iori, other) I 
(3.) Speci~l · · 

I 

·,. 
·I 

.. 
for pu~li,c 

.• ' 

\·.'. 

.. 

.. ·;.::.. . .- . ~"r ·~~ . . - . . . . , "to jl ,. I , , 

Spec.ific .·items that sh_ould be -ev~luate4,, if of geomorphic. or geologic 

,Y 

s.i~nificance, are: ·.c~ves, ci~ss .. ic rock fo;rmation"s, 

section and uflique· pai"aeontological· sites:'and unique 

classj;c stratigrapltic rock 

na~ural. _bridg~s, :Ftc\. ' ,. --• , / 

._ ar A:ir. and
0

Water Quality. 
. ........ . ;. .. .. . . . . . . 

~. Afr ·:quality : . .. :~ . . 
i 

I . 

'f 

.. 
geologic. features suc.h as 

.. 

I 

..... 

J. 
·' . 

-· L ''En~anceli)ent of qua·~,i ty. aspects, of '-' ·.; . a..ir by control of . ' . 

•. 

. ( 

.:·· 

" ... 
···. 

.~ ~ 

. ". . 

•• •• C=:I 

' po~lution . . .'•i (p. '34}. · 
e , t. I • 

/ .. 
· .. "Air-quality. .Air pollution is :Primarily .a regiona~ Froblem , 
stemming principa~,cly from urban·,centers· containing concenvations 

. . ' ' 

/ 

. ) .. . 

., 
/ 

) 

) 

/ , .. 
/· 

I 
/ I .. .. •, ,! ·.• • 

... 
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1. 

of pt!ople/, industry> and transporta'"tion. ', in ·additi~n~to f. 

·.its divei:ise social impacts, air pdlluti'on· c ses diret·t· 
inj\lry t? natulal ,environme~ts ,. including g nunp cover, 
trees, and wildllf.e. In its pure-ly physic dimensions, · 
air pollut.ion is." accomnioda ted within the e vironmenta'l 
obj ec'ti\1e. 

I 

i .. 
Benef~cial effects to the environmental objective from 

air qua1li ty control may be defined in rel fio.n to regto,ai 
ai_:r ,quality standards established under- • ~.Clean Air Act. 
of 1979. 

•. • I '· 
~ons/istent · w~ th a~r quality stan~a~ds established for the · 

affected ·p1anP.ing area, air quality con rpl beneficial 
eff~cfs are i~entified, measured.and de.cribed by: . 

. . / ,, . . ~- ,· ./.· ... /· . , .. 
". /a. The. amount and use of open sp ce between• sources of 

.ait poq.u·Hon ·and· concentrations of eople to assist in 
tht :rofes~ of at~ospher~c disp;rs}6 and dilution .... 

ii b. ReductiQns in the'us~ fuels. · :/ 

c. ~-~dtietions in d~~~es to:~. 
•) 

.1 · 
I 

I 
I 

{I) Wildlife - species, numb~r or densitx, distribution, 
a descriptive-quali ta ti ve nterpretation and evalua,. 
tion' of effec~s ··as approptiate. 

(2) ·Ground ~over .:.: speCies, ·acreage and density,' dis
tribuVon,- a descriptive-qualitative interpretaUon 
and ~-lua,ti~n .. of effects as appropri~te. . • : 

(3) Forests - species .ar types, acreage, gro~ rates; 
distribution, a. _descripti vei..qualitati ve interpreta
tipn and evaluati-OJl of- effects i!s appropriate. 

., . 

aesthetic· appeal of ·na-tural settings and sceni.c landscapes" 
(pp. 73 and 74). 

' 

' 
·.\ 

" . 

. ... 

. • 2. 1yater 'quality· ... 

"Enhancement of' quality aspects of water 
'of pollution ~ • :" (p. 34). 

r 

... . .,,,by·· control 

. . 

"Water -quality ~ The ~enefieial effects of wai:er~l!.alit.y 
improvements will be reflected .in,increaseq value to water 
users anti wiJ.l be recorded under the nat.ional. economic -

. -.de~ei.o. ent ·or re ional 'develo ment ob 
1
ective. ·For example, 

increases. in. t e value -o . t e ation s. output of goods and 
.. servi}es 'from improv~merits in wa~er qwU~ty wil 1 be ac·commodated 

• I . . .• -\' 
• . ~I J 9 2- ''•· .. •· .. 

/ .,~ -158-.. 

.. . . .. 
). 

. I 
I , 

j 

' . 1 • . • I 
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' . . _.. . .(' 
under the national Qconomic deyelopment...obje~tive. A 
great deal. of improye_ment is nee4~d in the methods o( 
measuring·these values. .. 
"There will. be ct.her ·wate:i- quality beneficial. effects, 

howevet, t~at .cannot be measured in' mone-8"ry terms but .- · 
are nonetheless of value to the NatiOn. · .'Exampie§ of. 
such benefits -~re u'sually in the aesthetiG'-!'.and ecolog~cal 

· areas· so important to mankihd. Beneficial'; 6ffects from . 
the;;e kinds~'of improvements ar.e co~ti:ibuti6rrs to the / · 
enVironm~ntal quaiity a~count and are identified, measu~ed," 

.. 

and des.cribed in nonmonetary \erms'·'. · ; . . . -1 

"Beneficial effects to the· environmental quality account 
from ·water quality contr-01 maybe defined in relation to 
the.State ~tand~rds or goals established tin~er th- Federar 
Water Pollution·control A~t.Arnendments of·l972 (P_.L. 92-SOO)". 
(p_. 7-2),. . \ . ~ ... , . . . 

The ·Enviro~en.tal P.rdtection'_Age~cy ,.(EPA~ point~ out' that' th~·legislated 
water quality goals as· specified in t~e Eeder~i' W.ater Po.lluti'qn Control Act ·· 

. . • . I , / . : ' . • 

Amendments of 1.972 (FWPCAA), Section/IOI, -a'r,e the at~ainment of. water .quality 

£.fr p_rot.ec~~on ~nd ptcpagation_ ol: ... · /~~~· sh~Ufi~h;~ and wildlife· ahd to prov~de 
·for recr~ation in and on the wat~. ·by July _.I~· 1983,· and by 1985 the dis~hax:~e ; 

of ·p.ollutants ~n navigable wate) is to be eUminated ... 

'· -• Under the· without plan, a~al ySis o~ the water qu~li ty c~.i teria would be 

defife.d .-iP t-erm.s of use-c1as~ification and ,actua1 npmerica1 _criteria by river. 

1-ake. and' st-ream segJnent. T~e- cri ter.ia would inC'lude such p_a_rameters as· 

' . 

" 

0 

" 

·1·· 
I 
I 

. ofss~~lv~.J. Oxyg_en- (D~-~.' temP;~rature, Total Diss~lved. Sol ~~!s (TDS), etc·. . .. 

-rl·.· . .Btsic ass~ptfoJs 'iind appro_ache_s for determining Jlresent water quality. ' 

'--._. . . '.should ·b·e· documented.I . Inventories ~hould i_~c-lud-e locat~ons tlr!d loadings. of ' I 

·. · . ._ ~aj~r ,·~~ni' a~d_.~01!-~·i_nt s~urces .. of wa~e.r pol'lution. foventories of wat·~r 
· quali;'ty and. affected llquatic __ biota at. key locations in the aqu~ti·c ecosystef!I 

, s1h~u;d be co.ndticte.d. I,: Pf.rtirien~ stream fl.o~ ch~rzicteristi~s wo'Uid Q~ considered ; 

~representative ~or a ~egmeht· of the river~ lake, or stream. Min~mU:m ·~tJr:earn " 

. flo;; Fha~~c~::i::;t;:~:~d::d duTatiori ( ; • ·' 

.' Hii:h flow. +~~uen<>y and· dllnt.io~ C .\ 
Critical fl.o~\ condi~fons foi: ~water qua ii ~y (hi'gh o: ·ici~) . '~· . · ,'k:· 

•· 
~ 

l ·1 " : ., . . . . ·::; 
41~1 • • -.. " ,----r, . ""·r· ·' . , ~·. 

, . . UR.der the with proj ct analr.sis, the,beneficid '11~ adverse.water qU.~lit~· ' 

~ff ec ~, _(f hort · t enn,: 110, t:nn, . i,.;,~v;rs ibl e; . aiid iuet t iev ~~I e) co Ve~ \hg illl 

0 'i<,"';, j \ ·159- .. 
:· • . -·' ,., 1 . ',_. ./ 1 9 3 ·, " ·~ -' ' . '~ 
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parameters im;1 ed in the Water ~al.i ty Stand~rds and ~;ithe~ ·relevari·.: paramet.ers 

·should be.d~te T~~deoffs between short-term environmental ~ains and 

long-term 'los or vice versa 'should also be. determin·ed. 

E~ampl of long~term effects are--eutr~phicatld~, ground-wa'ter pollutl~h. 
sa..l t water intrusio~, ·s'aliniza t~on, and 'entrainm~.nts must be a,ddres'sed; ,, 

Exw ~l~s o_f irreversib~e 1

and irretrievable conuniiine~'t~ are.--cons.wui:>tive 

w'ater u es, mining of ground water supplies, etc. · · 

ources of information, methods used for predicting water ·quali,ty .f~pacts . 
of a tions, and' uni ts of measurement utilized in the. dMermin~t io11 .. shoul~1 • be 

,. ' r:.> 

ent~d. ..... do 

~~ . Ecological Resources 
,.. 

I . 
• "Managep'lent, preservation, or enhancement of· es~~cial ly ~ / 

valuable/or ·outstanding ., . . biological (includi1iff'.fish •· ·. ' . 
and wildlife habitat) . . anq ecological sys_tems;" .. 
(p,. 34}.·, . I 

• I ' ., .• . . .",°. -.-';i ·~· • •.' • ·" ,! 
A discussion and evaiuation of the terrestrial· and aqlltfhc c.cosystcms 

is very ·imporf~~t to' the fulJ. und~rstanding of· the e'nviro~entaf J~a1 it,y 
. ~ ·. , :~r ·,/! 

' 
'\ 

... 

'\<. ,.., 
.. ~~~ measurement ~ffec~s. of ·this particular component. ·, //' 

·" i I 

' / ' . '·"• ' 
•·::-;,I 

... , ·. \\ , .. 

1. · Terrestrial_· and Aqaati_f Ecosystem Evaluation-. .. 11*'-

. The U.S. Fish' and WilcHife Service in co~cer/wl~h ~tatc fish •. 

. _a?d wildlife ~genc;es' and p~~~e conservatio·~ 'org11niza;fons .has developed 

)· r_igo;rous. wi~h and_ :w·i thout. pl~n. an~lySi.~ for. t'erres~~/al and aqua tit; 

ecosystems .. A ·common denominator callet! "HaJntat,.Unyts'_' .(HU) ~as been 

developed as a unit of measure for each ecosystem. /tta:bi·tat units reflect· 

th~ value,: of each. habitat. ~ype dn a. _sc,~le of 1. to ;io p;~r acre fo~ ~the 'full· 

rlmge· offish or wildlife~ The future without 
1pr'oj~ct analysis 

.. 1 . . '; /. • •. 
calculates the. effects of futur~ land-use changes, human actJ,v1t1~s and 

plarlt community successions on hagitat -~alues /~ver the period of anal)·s is. 
I . I 

With this without· plan data base,. t~e- effect~ _of any propos~ed action ca.n 

be I eva1uated i~ t-,riiis of' habitat units. lo;~ .or gained_ .. ~for th~ ·terrest~ia1 
. . .... • .I ·f~' ' 

e~osyst1em (Figure .0 ~ A, 
0

separa~e .analys_iJ,·~s. made o,f the"llqu$tic ecosystems.· 

'• \ .... · 

./ ' 
" 

. 
'.~ . -

t• 
;: 

19A, 
/' .. . 
I " • .. 

... .. ,. ... )-: 

. ·.·. ·1 
I 

. I 
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Figure 1;.·, Gf~phical;ly: iU~str. ting the m~·~suren>ent' of · .. ' 
,,. , .. , effects of alte~pa'.t: ve, plans on ecological .resourc~s. ·. :}/.':. ' •:·. ".I 

.;;·· 
•i I '"' 

.In addjtion io ihi~·dis 

:;.. 

ecos•stem·relation his 

and. s eci.es of animals 

... ·.: -
I 
! 
f 
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The Principles and >Standards ~,;.;vtde .f r thirty-two CFl inajor ·aCU~H ~.~ ~n 
. _ the planning-· p~ocess (~igure '2) .. ;Jhe chr~· logical· sequen~e of the measuro-: : / / 4 

ment of the effects of alternative plans o cnvironment:al ;~ual i°ty are dc
1
c;cti:hcd/ · 

1 
, , 

I. 

by the following grouping of phase activi t es: 1 
.. · 1. / 

.1 -; • I I i (': 
'·Pre-Plan Formulation Activities I 

Review of eat lier higher level plaqning effortJ H any (A~ tivi_t.wo. r), . · 
• . . lf"' . I 

• Review of publishe!i and c,toc~e te-d .·materials t(llevant to the . '/ I ' 
co~ponents of t.~e- ltwo nationa~. planning objecqvcs (Ac.ti~Hie~ r) 

•. Existi~g without ~lans EQ·i~v ntorf and e~aJuati~n (Act~v1i~r 8). ·· ., 1! 

\

. Econom1c,.,popula pon and la~d _u\e proje-ct1ons (Activity 9). . \ / 

· Future-without plans EQ ev~-ni ti~n--ncite at this point that land-use: 
1 and hwna~ activities (Ac~iyi •9) projections· have to ~ dev"•lrfe4 \/ . 
\\~efore. th~ future ''\thi!ut. pl ns E.Q evaluatio·n. c.an .. be d.veloped ( ctiyity 

. .Spe~i~ic~tion of co~nent n. ed's of the EQ objective (Ac ti vi ty 11) ·. ,:\· 

·· . . :95 . I 
v. ,.,\ I 1,1 
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·Evaluation of 1 ED r.eso'i'rce ~apStiJllties-w.itho.ut'"a~y plan~ (Activ_it.Y 152), 
i , '· • .l., I .' • .• t J • · I 

.. -Specification of the component need:if··of t~e ~ED !Jtijective (Activity 13),, . 

. EQ planning a d repprt t·~ NED plan fiO~lat'lo~ subtca~ ~ · · . • · .. r 
summarizing t e1 without:plart EQ eval,ua<tion~ (Activ~ty 14) i.··'· 

/ ' ' ...... ..... . .. ""\/ ~ ':l '. 

.'.,..P_l_a_n ____ ...-.""'-_ ..... _i_~_i_t_ie-~ ;- .• \ , .;~ 1
' • ".~ _ 

. The s·e.cond m or pha$e is the actual process of· fotniu'lating 
· first 'EQ and .E.P. plans. (Ac-ti v'lties · 15 anq. l6)' 

the ...... 

The thi~d ~aj r ~hise in ~he planning ~ro~ess requires thed 
~vailult"tiori·:·o ,the qQ and, NED plans (Activities 17 ~t.o•z6]': 

' '<;. ." ' '/ .· - ~ • Ill • I 

Th6:four~h- oz:: phase of the planning pr'ocess is.~1-ti-objectivc .. 
p~J';p. formu _ on {Acti'vi ty 27). -~ / .~ .... · , · _ · ~ , 

The;;.cfifth ma'or phaso _is evaluation ~f''mu'lti-opj.ect'ivt> p_l!a~~ing 
'MOP}~ctiv"ties 28 to 31}._· · _ .. • " · . · / __ 

The si~clL.~_I'!. final.majoz: phase of t}ce.,plapning proc~s~ "iis :,,election 
qf recommei:ia d;,.plan · (ActiVity 32) . _.,A · 

::.:•· '~ ~. •'\, ,,. .·. ( . ' 

<•Calculations for· ·: . . ._, ... 

\ -

· . Having reviewed., th ! ~hove-. pre-pi~n ·and .ptan , co·rinu1;tion ~cti-~i J°'ie~. the ~ 
' ·:.i I . . . I !...'> 

meljlSUrement. or' evaluatLn of the_ effects Of an alternative plan on dcolngica 1.. , 

ref_ou~·ce~. -~~l~. be'. tra~e through the ~lan"._ing~ pi:ocess st~rt~n_g· ~i th /Acti~·i t~ ~4. 
I' Act1v1ty #,4 requir s review ana summarization. of the existing diocumenta-

• • .-v~ . • • . . . • • ) ··.· I 

qon on; flora and :fau~~ :inclt.~ding th~· life history require~ents and cco:;.ystcm .·: 

d~namics for l:~ie pi.~nni g area.· l:f.'/sprcifi~ documeilf~tidh is not:~ffuuble · 

f r the' planning:·area, • h'en pertinent materials at the Stat-e, regioil and/or, -----..,,_ 
: : .-.·~· . .... . . ... : . .: ,. . ... . . . d ' ! \ • 

... 

tiona~ · l_evel.f;,_ shoul~ e .reviewed arid swiliTJarhed; · Data s~oul9 be ~ol ~ect~d 
1 / 

the !followi~g... ecol,Q~ cal:- iildii.!ators; , -· · · 

'· 
•I 

l 

. . ·~· 

'Terrest~ial cosyst~m~. Special attentiofi sh~ul.~ be g_iv~n t-0 l!'r 
food ~nd -c~t ~ r'equirements_-~~r-,.the f~l~o~ing,"S'peci~ indicat'Ct.,: 

· -Big Gaine· Mammals_ . ·· -~terfo~l . ; 
·.;.upland.Game ~1amnt£1s , :..other Water and ~faro;h liirJc; · 
-Furbearing Species •, -Oth~r.Birds 

. .:othe~ 'Mammt..15. 1'-> . · ~ -Rept i 1 cs and ,Amphibians · 
~ -Upland Giunl Birds ·· J . 

~ 'Aquatfc:· Ecosy;terJs. Special note. shouid be taken of t]le ·fol lowin~. 
;... indicators: _-.: Q ~ '.. '"' .. ·-;~\· 

'-Phsyical Characterhtics 
-Cnemical Characterfstic'is 
-Biological-Characteri~tics 

• . 
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Ecosystemil>yn.-ni~s 

Species endangeTed or threLt~ned wi~tin~tion 
. 

A~tivity #8 (Figure l) is next in t~e ~lanning process. It· is the 

inventory of existing Ecological Resources with~ut cons·J,ct.erati,on of any. ,. 
pla_ns for the area under. study. The st e's to take are: 

Identification ~fall terrestl!!J habitat-types and as~ign.a 
two (2) .digit numerical ~ode (Figure-4). .- 1 

' Classif~catiory of the aquatic ecosystem.types and' assign a 
rwnerical co~e. ~ ' ' . -· . 

~l~ction'of representative sampl~ locations (minimum J to 5) 
for ~ ~abi tll:t;;tyPe" fo.r the terrestrial and aquatic ecosyste's ~ 
rc.specuvely., . · 

' '"' . llSif!g Form, #1 (Figure S) the carrying capacity of each ha bi ttit-type is· 
(~' . ~ 

'evaluated in terms of food an~ cover fo~ e.ach of the nine · (9) ")Bjo1· groups 

of vertebrate 'ti1d~if&. A~ indi~ated prevlously~. key habitat evaluation 

cri_tr:r··· . f~r each .. ~~imary' s~ecies of ea~h indi<:ator ~~roup i~· eonverted ~n 
a sea e ~f one (1) to ten (Iq) to reflect the· habitat value. Further 

detai s _pf thi-s e~aluation. exampl~ inc_IiJde: · . • . .\. 1 :t .. . . .... . ' ' 

-VerHcal stratifi.cati'On of_ ~he bottomland hardwood· forest. into 
ote~story. ·~mderstory and ground vegetation. If thaAtabitat-type 
!lad been grassl,nds - o~. the ~round vegetatiqn·w6uld requil'e . " 
evaluation. ; · .. · 

-Sbelectiohn dof tdhree (3)f'geographic ~ite~ for evaluation of t~el 
. ott'om ._arwoo type _orest, " 

. . .... ~ 

·.if the articular charalteristic doe~· n~t-con~rihu~e to the species gr9up · 

· No~tha,t ."NA" on Form 1 (and subsequent..,9'rms) means "not, applicable'(n 

'µnder e alua t~on. Af~er each ~a'j or g/oup of verteb~a ~e. .wild! ife has beeri 

evaluate fo~)each habitat characteristi'\: .on the thre~/(~) geographic~! 
sample site~, the·~olOmns· are summ~d and :he numberyof observations greater ~han. 
zero is recorded. Th~ grand t.oial of. \:he evaluatio~ element value is the swn ~f 

{tfle~e. vali.le5'. The grand total of observat_ions made ~alcula~d- br, .s~mnjing . 

t~ boitom row. The average habitat-type unit value is then cai~ated by 

1iivid:f g t~ ~rand ·t~tal evalua~ion~ment .v~l4e b~ the· gr&nd· .total. ntWber 

of obs rvauons .- .. This means that ·wherevel'. this habitat-type occurs· in the 

planning area used i'ntnts 'example •. its,base value in habita.t".units is s.s, 
.... ' 

per acre. . Accardi 1 ·this e· of' calculation needs to, be- .C'Onducted for 

. "-

. ;,.. 

each habitat-t l; Figure 6)-. 
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The· next ;task is the ·det~imimitiorf of the acreage and total weighted 

. ,. .· • value for· ,a~h ~haoi tat c.ompoia;~~·.: : fir~~.~ ·a~. ~eri~l = ~-~~i~ of. ~he~p1~~n.ing. 
~ ~area stratified by th.e N'ED pi an .segm.e~t.s. or ·if. ·t.he. pl~nhing. segments . · 

r 

. . . . . . . . . . ' t . . . ; . ·' . . .. 
. are n known• tqe p.lannittg ar~a should be '"~tratJ:£ied by· 'fifty ·c~) ··foot 

·~v~ tional. c.op•to.urs ·depending· bn. ~he :h~niog:rte:{F-Y or ·;a:ndomne.s~ o.f the 

pla~t co1111J1~nities _in e~c~ stratum.~ Ea·~·h' plannins segment or ··elevationai . 

. ,stratum is the~ grfded ·into 40-~ac:re squares ,:i~d a! dot &rid· system i.s us·e4 

. ..,tb :determine". the ~creage. an"d total _weiiht~d nabi t~ t unit ~alue f~r each . ~· 
. -~ __ habitat .component'. These ,.~alcul&;tions_ ~~e .. r~cor~d~d on Fo~m #3 (Fl.gilre _7 .. ) •. 

·Also note that the ave.rage.habitat \mi-0alue _fo.r ,each _habitat typ~ withi~ · 0 

t'.he flabitat component i;;,, trans~~rred from Fc!nn #l t~. the top• of Fornt #3 'and . . . 
• that tl}e· .C:onversion . factor fro.ii dot's· to Acres is 1. 43. · A det~il ed • · ' , 

. • • ·4 •lJ • I f ,,.. • • .~·· • • 

ex:PJanation of an exanip1'e_.!_of-lfo'w· to use Eorm 113 (Figure~ 7 .~rld 8) is~·~s 
' ' 

follows: .- ~ .... -~· ,, , • < ' 

J • • .Ill~- ( • ~ ' 
' . 

L~t us- assume th~t the ffrst dots ~ell ori' ._~hrublands, Code 03, of th,.e 
.6 .., • 9 

. t:_orestland co~ponent and. the number of dots rec"orded in colum!l" 1. The . 

'-· ... . .. 
. .. .. 

conversion factor o:( 1.43 times the number of--dots equals 7° acres o_f 
" . .··· ·,... ,, .. . 

. '\ . . 
ShrublBnd habitat"having a base value· of i HU per 1::1cre., .It is 1~now· es-sential 

t~ add· ari. intez:sp~rs:rofi!.if-A1ue o~ a s<7~,ie of· o to 3. l'.fhe· inter~·persion va1~e ~ 
among. adjacent h~bitat types is bas:d on their freqi.ienc"y. of occurrence· and ' 

quality in the grid sample. In .·this cas~ .example, 'the intersper_sion value 

:Ls 1.5. Thus, this value plus the base value of 7.d HU equ~ls 8.5 the . 

. total average habit~~ urii~}iaiue per at.re ,__fo~ thi~ pqint sample of 7 acres· 

.is the'produs:t pf columns~) and (3-) or_S9.S. This process is :repeated· 

·for each occrrence 0£: forestlari~ types und~r a· point s~mple usi!l~ the dot · 

grid sys~_em. ·Note that the interspersion value is zerp on the third 'l i.ne 

entry. --Thu means that no 0th.er habitat-tyPe occurred in the 40-acre grid 

~de~ evaluation. 

..... Once the planning segment_ or geogr~phic. c·oniour shatuni· has been. dot,· 

grided and the total weighted habita·t value: ~alculat'ed for eacl;l· l_ine -entry, 

the. acreage in. column ci) and the tot~l weighted habitat unit value, !n. 

,.. 
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'fl)~ (~)! ·(3) (4) ' (5) . . ('6) (7), . -

-~ .· ... 7 1.0 /. r. Y~S"··. 5.ct. 5 

. ,. 

I 

-~· ..... 
"' . .. ~ . ' . . l I r (# I/ .s-.r. 1.r 7,J · VO .'3 , ... . . 

. . ·. 
. ~. 

. ' 

.. , 

.... .. • 

. I '' I I.; ~ . t .! 

·• :z.. ,-., . _, .··· .. -~ ~o 

:2- ' I 1. . 
. '" - -,- .1 'f· ~1 

.. , UI. ILL 

1 ,. 
' - ., . , 

I ,. , ,, 
·:i 'J. - .'I. 

'· '* ~. .. l."' - '" . 

.. l 7 . . 10· . :J '( 

I 'I. . .: 
"/'.. ., i.. 

I ·r- . , 
. ' 

-~ r I -
7,.t/ •.. " ).o 
7.1/. ~.o 

S'·' :1.0· S'., l ,.·r 
7, '/. 

. 
,:t.(1 . 5'.,. .. 
;i..o 

7,0 .. .).o . 
S".8 '2 ·~ . 
7.t/ . .,.o . . 
- .. 

"'· I' . q, 41 

9.1/ 

··"·,. ... -~ 
9.il 
'7.-. 
. "·" . , 

'7.T 

•· 1' ' 

" 
:--· 

. I~~. 'I 
I §J'1>0 
I '7 6, I, 

~ 'D·' 
14 ' '· 

,.. 
~s:, 

1·: i:1.' 
;. ?.o 

&J., "· 2. 
· 1'4/.D 

. 

.. . 

,. 

; . 

.. ·. 

/ 

.. '( .. . I 
. ~ ·; 

I 
.. ~.~~-1----4.~~......_~-+----'~--I-~---~-+--"~~-+-~~~-=::. I 

I 
~.:..-...--4--;,..;,....r-1~::......--.-+....,.-.,.-,=*"'l--~~~~~:........~~~--+-..;,..._~;..._~~-1-'"'-=""'--:-:::-":ir--,.,:--~ / 
~~!.=L~...L!~.1-----,.~_,J.;.:!,.Jl~~:::---:-~-::.-~~~~---:::::-+oe::::-~~---:~__...ll!~~~~~/ 

•• 

ColUlllll 1 · ..:. , , . · . . ' . . · ':· . 
Column 3 - Average Wt. B•bitat C7£rntl1eit• Vii.l.ue per· acre 
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FIGURE 7.. 
~ , Ter'restr.ial Habitat Evaluation (For~ #3), 08.lculation 
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-~~fumnlciJ. .. are sununed ~rtic~ll.y _a:nd -r~tprde4 a~ tle bottG'm. of the f(,;m. 

The .~verage weighted~ habitat c.omporient" unit v~tl~ per '~ere is calculated . 

'by. _,.i.viding the summ~tion of column -(7) by ti.- summation-of ¢olurnn. (3). 
1

curr"ent.ly, the .total weighted .habitat unit V,'.1.lues::..(Form 3~' Figu~ 8) ar'e 
/, j ,,. . . • ;. . 

. : 'alc~l.a ted for the o .. ther hab_i fat compo·nents ·as _·rh: d?t; gr~d P.oint samp1e 

falls on them witM,n the- planning. s~gment under .. "e.valua~ion .. 
• . ~ ' ~ ,J • • ' . 

. ~· \ ~ . 
. Nqwi .moving on to a deta.iled .explilnation of .... ti1-e calculations ·required . 

.. . 

. fqr.·Fonn 4 (Figures 9> .10, 12~ 16, 11) and the. interrelatu;nships•of. the 
I ' 

terre.stti~i .,EQ c9mponerit evaluation~ (Figures 11, .. 13, 14',. is): .. _>:.·! ,.~,.. ·:.~:.; 

on• Form 4. ligure 9. the total. a~~::~es ,and· avez:1:1ge· we~:g~f~d habitat;' u~i t ·~ 
value,rper acre are ~ecorded for each habitat component by .pla~nirig segme~'t..¥rom' 

. :Forrir· 3. .. N~t1e .. for<"e~aDJ~le,. that .t~e ~59 acres of brome P,a~t~res, ~nd its vai.ue .. 
•, /' ' • , " ' ' I 

~ o_f.' 4: 2 HU per acr~.frti$ r~c'?rded in. columns '(1'). and· (3). " This transfer proc..edurc. 

\irqm Form ·3 to•FOf:'!Il 4 should' be followed for ·the rest of the habitat component 

ac,reag~ ana HU values. Column (2) i,s anyacreage adjustll!ei:tt colwnn. In th i's case. 

exarnpl~~ £he total .~creage for _the' Conse7va·tion i>ool and the Flooc;l Pool were 
•. • . . '6 . 

ten 'fO) percent uhd~ th'e total_ acrea~.~ calculated by the ·ATTny' Corps of · 

EngirteeFs for each seginent .• For purpos'l of .comparison, the acre,ages· of!;,;.;· 
' . \ 

each h~~itat co,ponent was ~~opprtionately increased an~ recorded in . -

colum)v(2). The evaluation··pro~es~ described -above· is carried out, -~'.~~-a:t~'td)', 
for .each Gf the follqwing plan!ling segments:. 

, I . 

Conservation Pool ,1 

Flood Pool 

Aqave "fak'el ine Within One· (i) Mile 
. . ~ 

. Below Dam ~xcluding Recreation Areas 
1; : . . • 

. R.ecreati~n f.!eas Below Dam 
- jl . ' ·-u 

; · Recrt!at~o~- ~re~s Above Flood('\ol · 
· •. - Above .Flood Poo~ to Take line ~ . ~ 

·Goin~ ·now to the a·quatic ec~~;st~m .~ ~~ts of Form 4, Figure io,- ~JJd . ~ 

•' 

using the' basic ·aquatic habitat-: types value·.s deve~op_ed ·on. Form. 2.,. the acreage 
II • • • 

•and the a_q1,1atic "habitat-type base value are, recor;d~~ in coIWDiis (2) -and (3) 

stratified by glanning segments. The evaluation is made on physical, chemical 
• l • , 

and biologic~! parameters. .Note that the~·aquatic habita't types are: 

I/ .. 
' I 

• 
.. 
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0 
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" 
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(2) (3) (4) .(~) · J 
. ~· 

.. 

•. 

. • . 

* TakP.n frOlll Fo"rm 1.3" 
** Apply& on!y to terrestrial evaJ.wition 

(6) (7) 

. • 

.·\ 

, .. 

·' 

•(8) . . : I (9) 

~
. .. . 

' . . ~· ... 
...':· .·· .... i;.,. ... 'I 

.·. 

"'•. 

'' 

'·' 

\ ~ 

TerreE1trial Habitat Evaluation (Form #4), - Acreage· 

(10) 

. . 

·FfGURE 9. 
Adjustment ·and Calculation of Total Habitat Unit Values . . 
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'AHernative. Plan / A - Ne D · · · • '. • u!IS:l3rizecl bi T <h.rlrc1.'. 
Shtif!t ~"of !2 , / , , · Tehuutal ·. · . . "" . / I . · Aquatic' · •• · _·. 

'Habitat I , !xbtina. Z·~bi- Habitat ;:
1
tal **Proj91=t Credit• Total Net 

Componenl reai ·, Acre~e *Value Total tat Uniu biut h'Oll prhate to flabitat U 
b)' r~an.,. !'"r<Jtl AdJU&tad ·per_ Habi- Uniu lost or On1u · JWbltc.l'n~ lou or 

. ning Se~ Fora tc.rre:-.t.- Acre tat lost .~r p9 lost or °"'1enhip. gained. 
meat - , 3 I rtu and . Unit gain~ per gained c~edit~ adjusted ( - or +) 

('i'ert1 actu&l \11a.lue. per Acre· 1l\ uni~ ~bi tat' · ' -· :"r 
. 

1e>atY aquatic 
. :.. Acre c- r ( !()rto) per un 1 t! . '.'j .·. ·.· .. 

........ ·. /' 

I 
1'· ' .,. 
1- acreage ~ acre lost or 

;, \'') ' saj,ped . •• • .. 
i . per acre 
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FIGURE 10\ Aquati~. I;Jabitat Evaluatj.on (Fo·r~'-H): Calculation" of 
Total Habitat. Unit. Values by Planning Segment•. . 7 
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.. Tributaries· 
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) ~j.v'.i ty 10 (Fliire ;U)' of "the Pre-Plan Formula~ion Ac ti vi ti£95 is the •. •·· 

.de,t~~ina~.i~'n-of t.he·status pf 'iur:ure ec~i?gica
0

l resource~ withowt·~.onsid_~tador 
. ~ o.f any pl.ans for the area urider study over th~ pe·riod of ·analysis. This case · -

.. 

. I 

·:, . example ·is uni~ue, ,beC~'!.iS~ ncf chang& in \and USe'·or~uman, activf~i°~s .~ithout -~,~
proj_ect .are .proj~~ted 'ov.er".th~ eer_i~d of a:nalysis, ~nd· only o~e. tl) chang'e. •is 

project~d- to~occur· in th:e eco.Syste~. dynamics. tAs inaicated ".in Figure· 1'2, . 

•. ·• 

-the charinelized ~ortiori .of Ve_rn;iliion Creek fully ~ecovers to a natura.l. stat~ 
. • . . ' . . . .4 . . . ' ' 

py target .year. s.o.. This assumptioll" i.s ba·s·~,d on ~he pr~diction rthat no; m_ain_-. 

~+ance work wo_ul~ b~ conduct~d and the .-.~~ream ... ~.Y, nat~ra~ · p.ro'c;ss·~s; ~ould · 

cut a mea. ndering
0 

c.hannel :c.~~a(t~n&.·· t~'i.:a1.:·~~/n~: ri~~es .. 4:The existing ·. 

''".status of: the total .ecosystem d¥nam1cs :s-~e na-tratl_v~~y-do~~um~nted--such 
a·s the. leral ·stages of pl€lnt community sl1c.cession .. and ,a-qua tic. ecosystein ·. · 

tropic .. levels 11J)d so forth~· ;Also, .. notes shou1d·b; t~ken of .. any species 
lJ • • .... . ' 

. occurriri~ in~ or affected in"· the. p~ann~.ng, <}rca ~ich would ~e'c'ons.i<lored .. . .... .. . 

threatenep or in dariger of extinction. 
';?°··· 

.... 
·-. 

' ( 

~ 

.. 
) 

•. ) to-... • " 
·As indicated in Figure 13, Acti'vi ty 11 is the Me.~fttcat ion o•. the componcn· 

4. .... • " 

needs of Environmen_tal Qt.Jalit)"- Objec.t}ve -in th~ plann1~ng area., N_ote, however, 

tha~ this-activiiy is:not tre•ted in this"presentation but i~ stat~J~rinly to 

giv~· some perspective ·to the sequence ~f the ~tanning pr.ocess. -Act1vitr 14. 
, . : . . . • lo ' · · · .· ' ·.· '. 

,(hst activity in the Pre-Plan fo·rmulation s-tageJ is an Envirnnaent«l QunJ it_y 
I • •. ' 

Plal\ning aid ·repo~t to ·anyo~e involved <>in the planning process. The.·.· report 

summari~es' the EQ' 1fithout plan analysis_of the pla_pning ·area; 
. . . ·' ... · . ... • 

, •, 

Aei.ivd.ties 15, 16 and 27 {Figu~e · 14) are actual plan ·formulation· . 
exercises. 

' . , 

' L ( 
Fig.ure 15, Activities; 1

0

9, )7 and 28 are the measurement of eff ccts ar-.._ .· 
an alternative plan on Environmental Qtiality. · In other words, it is the EQ 

' ' . ~ . ' 

·evalujltio'.n ccount. }he development and display of the' EQ evaluat.1on a.ccou~t 
J ., '·· • I 

·for eac}\- al lan develo ed is t mantlato of the Princi fes 
... 

and Standara 
a 

• 0 

t .:.176-
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mnt I 3 · rlal u4 Unit' 

. . ~ (Teri act-1 • va"lu• 
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acre!IP 

' (1) (2) 
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. " 

., 
.·· .• 

%. Habi- Hal!itat ~l. *•Project Credits 1Am\U~ •~ 
tat · ~nit~~ Habitat f~ prtvate 'to· Habitat Unit• 

l,lniu loat r ~nit• · p~ic 1'nd lost or 
loa,t .of ga1n loa~ or ownership. gained 
gailted par gained c:rediU adjuated" ( • ,or +) 
~er1 · Acr~ in unit habitat / 
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Example of the Future Without Any Coordinated Plan 
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Analysis of the Aquatic Ecosystem 
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FIGURE 13. 
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31· 
32, 
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1 ••• FIGURE 14. 
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Terrestrial EQ Plan Formulation (Activity # 15) 
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~oming back ·to. F~rm ·4, Figure 16, it is'1low essential .to calculate for 

each alternative plan the "'habitat lini ts (HU) lost or gained for each habitat· . 

c~ponent by planning segment· and ·target year as follows:. 
'• ,. 

With regard to the Conse.rv>tion Pool pl~nnirlg segment,· note that 100 percent . . . . 

of the ferres.tria~ habi !at. uni_t· value .Pf7.. acr_e is lost ~nd the Forest.lands 

co.mponent of plus ~ HU/acr·e in c&lumn .(3) changes to a m~.nu~.8 ffiJ/acre •in 'column 

·(6). T~e 'total HU lost .i.s the ·product ·of .the ~creage .in ~oi~n (2) .. arid· the . 

HU Io~ t per a.ere j,_n · colwnn ( 6) • Coll.unn (8) is a "gift!' which. ranges on a scale . . . . . . . . . . 

fro~ 0 to I for converting private lands into··public ownership in fee title. 

In :th.is ,ex~l e, the er~ ~as I HU pe~ ac_re· • .- thus reducing the ioss. for the 
' ~ . t . . • . •• 

,,-Forest lands component :from -8- to - 7. The ~otal · net habitat uni ts· lost· or 

.. gained ~n col~n '(10) is th~ product of the .number ~f .actes in column (2) and . 
f I • 

the.adjusted habitat unit.s Iost .. i.n column (9). 'fhv.s, the total number of 

. terrestriaLhabita~· ·units lost in the Conservation ·Pool planning segment• 

tqtai equals -31,360 ~abitat units. 

acre 

. .. 
~n th~~lbod .Pool planning s~gment-~ a. l()SS of 

is d~4rm.ined ba·s-ed. a;; the e~ct of the five 

SO percent ~f the HU per 
' . 

(5) to -ten (IO) year 

flood freq4ency_on terrestrial habitat •.. .The .tota'I habitat loss in th'e Flootl 

Pool planning segment comes to -14. 211 HU.· ·-- '' 

tn the Above Flood Above Takeline planriing segment~ note that the ~ffect 

on.the iarids above the'Takeline takes place in target.year 25. In thi~ . ' 

ex~mple, and. e$timat'ed loss of ten (IO) percent of the HU value within one ·!. 

(1) mt le above the take line was at~riJm~e~. to housing development around :i!!fi.·\:tt 
,,\, 

1 . 

the reservoir area. 

The other planning segments evaluated are: 
. .. . 

. .. 
t 

~ I 
Below Dam--Except Recreation Areas 

Recreation Areas Bel6w Dam 

.. Recreation Areas ·.Above. the· Dani / 

Above ·Fiood Pool to Takeline_ 

Hav~ng ~ompl:ted the above, the n~t step is to calculate the tci'tal net 

and annualized terr.es trial HU lossed or ... g~ined between the "with" and "wi t-heiut". 

• .plans anal>'.'sis fot ea:c:h. habitat cc;>mp~nent i~ t~e s'tudy area (Figure 17). First, 

add all the gains and Iosse,; fof ail planning segments for. each hab4.tat component. 
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.For ·exampfe. und~r the. Forestland component, the HU losses by planning ,segment .• . 
I. 

~: 

. ,., .. 
' ~·. . Conservation Pool ... 

PloOd Pool . . . . " . . 
8;9ll·-~· 
4;918 HU .. 

I·. '. 

·' 
' 

..... ' Recreation Area Below Dam, ·'"!" • • .. 461 HU. 
~- ~92 HU 
+ • 215 I:IU 

J 

, · Recreation Are8' Abovtt''Dain. · .. 
'Above· Flood Pool to Takeline 

.-14,667 HU 

The' alge.braic ·sum .of these lo~.~es and, gains represents the inf.ti~ 
effect' of the aiternative plan, wh.ic~n t~.c~.se i,sJl'·National·Edonoinic 

' • • . • ' . .4 . • 

·v 

' 
De~elopment (~ED) plan for{ the Forestland c·omponent of the Terrestrfal_ ~cosystem. 

JThe Loss.in this example,Vas indicated above,·is.-14,667 Fore~tl8nd HU during 

th_e init"ial year of the plan. However, note that an .additl.onal loss· ol -836 

Fores.tland. habit'.llf ynit-s occurred from hQusing· c:i'~velop~en~ ~ithi~ one mile 

· .. o~t~:~d.e ·.th.~ p:r~ject· .t~kel-ine.· in ·t~rget y:ear 2~The k"'f:e:ct on ~he Fore'~tland 
habita~ units is represented by the area .between the· •1with" (w/) a~ "without" ·. . . . '· ~ .. . . . ' . . .. -

•( 

~w/o) proje~tions of HtJ over tlie period of analysis . .' .This· area iS calculated . . 
: . . \ ·in.terms of habitat.units.by.segment calculatio.ns as illustrated in Figure 17 .• 

· · For exainP_le; .the ·area of .sepent. l,· a 'goo t~ia~gle is· simyiy".l.ength x width; ... • 
l_ '.i 

• di:vided bY,. 2_; while the areas· of segments 2 and 3 are the products of length x 

. . 

-!• 

.. 
"' 

' . . 

· · wr~~·h f~r ·ei:i.ch rectangl~ •.. Th.e algebraic sum of these se~~nt areas represent. 

a total net loss in. Forestland· h~bitat uni1:S of -1,539,850 (HU). '111e ayerag.e , 

·annual loss over :a-:pe~.iod :of 100 years i .th.en -15,39g HU. (~abitat ~~itS")·. 
. . I .. : .. 

. . 

the abo;it.e ·series of calculations 

components in the-planning area with the 
...... • . 0 

hen .co1I1plet'ed for t.~~.oth.er hEtbi tat · 

l l<?w.ing res~l ts: ... 
} 

Arinualized HU Rffect 

.\ 
. 

troplands ~"" . ) .-2,917,563 -f9·, 176 
Brome Pasiures J85,875 1,859 
Native Pastures 651,663 

,. 6,517 
Rivers and Streams 41,_925 ·410 

.. 

With .regard .tO" the above clas~ific~tiQ~ "RiverJ and Streams", the. ques.ticf! '\ 
I • 

may ~rise as to why this .classification should b.e inclu,ded ·in· the Terrestri~l . . \ ' . .. . . "' 

Ecosystem? I.t i.s -inc,Iuded, because by; defini t~on of this ecosytem . evalua ti.on . · 

p~c~s ·iJiud;s va~uej. cont'ti6u"t,iJ)g .. t:~ ~~u;bea;ei:s! ~ad~f~~i ~··mift~h :~~d~~-. .' ·., 
·shore bird;, amphibians,: and. $.~"forth.: . , · : .. ~ • > ·; · · · ·. . . / 

. ~ . . .. . 
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form 5... Figure 18 provides for a display of effect's by target y~ar on a 

cpmparativ~ basis betwe.en thew/ and w/o plan·conditions· fo11.,all plans.- ~te. 
that the accumulative net cha~1ge by .targ~t y·eat:, the annual.ized~ value,·.~nd :'., 

the with and Without analysis of eff!'cts. ~ere t .ans.:(erred from igure 17 to 

figure l~ J Form. 5. °For example I note that und r the Fore
1

stland ha bi tat u 

co"mponent, the initial year. loss effect was -14-,667 HU whick algeb~aically 
ad~ed· .to +3_7 \-09.8 _HU of Forestlands eq~~1s<+22,43l;habitat ~its remaining 

in year ze~9. The ·1oss of. an additional -836 HU in target ye~r 25 fu
0

rther 

reduces the· Forestland habitat uni ts· ·to +2i, 595 resu~ tin~ in an overall net 

ioss of -I,·s39,s'50 or an average annual loss of -15,399 HU. Simil~r data.q 

i~ transferr~d to Fo·rm 5 in the same manner for each of the other habitat 

components of a given alternative. plan under evaluation. In addi tion
1 

th"e·. · 
stria! . ~ ' .. h( terre · ecosystem evaluations are ''als-o. computed for :'-HHl--.JY, Plan C and 

p1a.n D· . . . .· . -'-/' ' . . ~ .. 

•. -
..• 

fonn 6
1 Fig~~e 19 i a Habitat .Unit Swnrnary ~ol\lpari'son Table. nfe ·total"~ 

..net HlJ losses and·' an~uali ~d va".lues ~re t·ransferred from. ~rm 5 to Fo~; 6 and· 

thUS. in· a Sin~le table a i dis,play.ed ~~e· effects Of e_ach al t~:native pian ·_O~· 
. the· terrestriai ecosJst ~Wnmariz·{ng in terms of HU lost' or_ gained ~y eac.h 

plan i~ as .. fo110-ws: · , . 
. . . ~ "' .. ·· ... . . 

1 

0 -
Plan A which is a

1
n NEP plan shows a 'total loss._ of -5, ~3S, 976 HU·. 

Plan B·;.•an. ~ptimizect EQ plan with aimost triple the· planning.· 
area-, i~icates a total gain <>f +

0

13 ;.~39, 890. Ht). ·~ 

P. lan ._c ,' which Js still' an EQ' plan bu.'t. is· res~:~cted to thi ~ame 
~creage as thE! NED ·a,nd MOP pl'ans for comparative purposes . . 

..... 

" • 
.~ndicates a total gain of +3~657,325 HU. · 

•' · . Plan· D or the.Multiple Obj ecdve_ Plan. (MOP) shows a total loss 
Of -3,97~,25'0 HU.. . . ~ , 

mis whche ·process. des.criJled above·· ~or. the terrestrial ecosystem .. is repeated 

. f~r, the. A~~~ ~cosystem •• · ~orm 6, ·.Figure ~O is a Habit_at Unit S~~ry .C~mparison 
...... ~ · 'fa.b~e f?r the Aqu~tic Ecosy·stem. Note the gain in.h~bita·t .units for the .>~. 

.. 

~· 

· • · reser\roir haoitat t.':}pe while ~ loss occur.;;. in the creek and' tributary habitat-

types 4-P1an~--~ ~~ci st ~ :-- .. L· .-0 ~, • . . :· .. · . <· 
2· 'Descriptioi:i of Ecos'ystem Relationships' and.Effects'·ori 

Endange~ed S,Pecie~ 

/
.: · · '-, . . · · . In. a~dition _to the hab,lta_t ~n~t ~viiu~don ·of ' Terrestrial 

uatic ~ -.... · · ,. ~· 
. and ~q, .... ~co.syst.emsl) a narrative"'descriptiol'! should be recorded 

.;i/ expe"ct1ed effects. of each· plan on ecosystem relationships including 

. •i 

ible 
. . . 

..:1s8-· · . 
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HABITAT UNIT SlMtARY C<ltPARI~ TAILS 
Pon I 6 •.. 

J 
Date: 4/19/74 
Sumarhed by: Joint Co11111ittee 

Terrestrial IKI . 

. -' 

'~ .... 

Aqu-.tic 

Habitat. 
0..C-•\ by 
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·*•The collPOnent habita:J: values·~re Only additive for tU 
c&lculation of lllitiaa~.i n n~eds ~hen one· of the following. ·· 
conditd.ons exist: ( exception to the General Policy of 

.mitigation in-kind or (2) The frequency distrtbution of 
habitat components i the iands pr~sed for mitigation 

. purpose~. ~e. ·c'ompar le to those in the pr~j ect -area where 
. the losses occlitred. • · 

· .. 
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·r~ .... 

'·1·--·'. 
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Fl<iURE 19, Table Db .. 
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Fl1ure # 6. 

-HABITAT UNIT SllltARY C~ARISON TABLB 

./ 
Pl aimina Area: .onaaa · Dam· & Reservoir, Kansas 

' ' ' • 
Date: 4/19t74 
Sumaarhedy: tolnt Commlttet 

Terrestrial CJ· 
"' 

, Aquatfc l1J 
" ,.,.. .. 

•· .eot. or r '" .. blht. A11n.~u11r.~ 
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!:JA~l -! 

**The component habitat unit values are only additfve for .the calculation
. _.of mitigation needs w)le.n one of the following conditions exist: (1) An 

. exc.eption, to the Gener~. ~o1icy of mitigation' in-kind or (2) The frequency 
· di$tribution o~ habitat.components iR the.la~s propose4 for mitigation 

purposes are· comparable 'to those in the--project area where the losses 
occurred .. "'- ~ · · · ' 

***Does not include re~ervoir acrrage. # 

' .. 

. I . 
FIGURE ZO. Habitat Unit sum.ma~ 
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comi tments of ec;,oloaical resourc~a. as well as the, expected effects of eoch 

plan on plants or animals e.ndanpred.i~treatened wit~ extincti~n. •' 

o .. Culturally Significant ResQurc~s · · - · 

1. Tho P.ri~dples and .s~andarJs (p. 34) ·~efin~rchcolot:ic~)1, · 
and' ~is tori cal resoutces. as the: ., . f: 

"Management, preservation, o~ en~ncem!'nt or cs.peci :1 y 
valuable'or outstanding archeological, historical ... 
resoiarces . · . . ''. ., . .. · 

\ 

•• 

. 
• . 

• "- . • . ' I . . 
A·r.igorou_s'wf- and w/o.plan analysis requirement _of the P&S wilqappl'y in 

deta.il to ~he. LQ com~o~ehts and evaluation pat~m;i.ers of the Arch.eofo'"gic~l . 
' . ... .. . 

and.Historical Resour..:es developed by th~ National Park Service as follows: 

Sin~e few areas of the Nation.hav~ be~ adequately. surveyed for 

historfcal arid/or archeol~gical resources. simpi~ consul ta ti on of 1 is ts of 

currently. iJentir'i.ed resources seJ./.om wil 1 cons~i tute sufficfent investiqtion 
-----;;f-th~'.·;{{-;~t~·d-·en"v"iro"1~nt-~-~onelhp1es;, such_ lists bf

0 

kn_own res~cws-----.. ~--: ______ _ 

·should be the starting point for any assessment of ~ffects. These lists• 
. ... . . . . . 

include: (a) the National Register; (b) those ·nominated ~o or det_ermined 

·eligible for inclusion in the National Regis tor,· inc~uding thos_e propert·ibs 

~nder Feder.al ·j~risdiction or contrOl 
0

that must be nol,ninated to the National 
. . . I . 

Regist_er pursuant. to Sectio~ 2(a) of Executive Ord~r 11593; and (c) other 

propertie1 · o~ historical ,and/o~ archeological signi_.ficance', incl14ding those 

· identified' by approprht'e State and .local officials; Explanation. and .,. 
documen~ation ~hould be provided in each case for those .cultural r!.soy.J:ces· 

profes-sionaily de,tennined ·not to lheet J:he Na~ional Re~ister Cri te'r~ 

Early contact should "be established with the _Off ice of the State· 

Historic PreservaHori Officer and reference ~should be made to the late~t·. 

draft of the -'State Plan for. Historic Pl'eservatiorL · 
.. • . I 

A~ archeoiogical reconraissan~e ·may ..;be n·e~es(ar/·to dete~i~e. the 

existence and ex.tent of surface of sub-surfac~ resouf~es: Field ':.Sur~eys and · 

documentary research by historians, including architectural historiansr may . . . , . 

'al so be necessa_ry to identify and evaluate certain othel: cultural reso~rees. 

1yy su:h resources are discovered/this -~_eco~naissance. survey should be 

.._ 
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fol lowed ~Y a more intensive examination to· identify categories present a·nd to 

eval~ate their significance. There is·an extensive ranae ~f·possibilities of , 
such .historical valuos nnJ Jnt11 cntogorie~ .. For exampl·e. structure's mny embrace 

particular historical architecture oP. construction styl~s· nn,d techniques which 
. . 

.· shoula be identifhu; a st-ructure or place may 'have associative values; and an 

archeoloiical.site may contain·Jceply stratified reflise, certain types of fo"d· 

remains, characteristic ani{a.ct assemblages, etc., w.h.i.ch ~lso should he 

identified. 

. ""· 
Consultation with Stale, 16cal, or u~iversity h*~torlans, ar~heologists~ 
t ' 

and/or architectural ~historians,· with p}'Ofeisional or reRiona 1 organi-znt ions; 

with g'overnmcnt agencies ex.ere isi ng prog~am."f·~p6nsibi ii ties or,..possc;ss ing · . . .,, . . 
special COll\petence ·related to cul t~ral resources; or• wii·h other indi.vidual s 

or groups inf9rmcd about the cultural resources o.f a· 1iroj-·ect. area is µsual ly 
• , t ... 

necessary so t~a~ an accurate. statement of.resource si.gnif1~nce may be given. 

An evalu_ation si1oulJ also be made~ the reg,ional .integration of the indiv.idually 

i eni ~-f ied proper\: ies and '1alues into a broader assessment of s igni H~ance, and 
• ., • . j 

~nt~rpreti~c unJ rcs~arch.potential; 

· With the above historical anu archeological resource data for a giyen ·: 

ning B.rea, cvalua-tion of the effect of any given alternative iilan on 

identifieu properties s_h~uld include careful con.sideration of t.he following: 

(a.) ~dverse effects arisfog from destruct{~n or aJteration bf,all or part of 
' . ' .. - .· . . 

a property, isolation from or alteration of its surrounding environment, or " 

· thl' introduct~on of physical, visual·, audible, or' atmos.pheric clemc:nts t:'h.<tt . . . 
arc out. of character with the property and its set1:ing; (b) the cumulative 

. . , . 
impact 'of c:the propQsed. actiQ.n upon the property, taken in consideration with 

impacts f~om othe; sources; .. (c) secC:>~da~y or indirect .'impacts resul ting . .;,~rpm 
' • • ... ,, •. • . .. "f 

associated activities induced or promoted by the proposed-action which may1~· .• 
. ' . . ' '\ 

have a more substantial long-term impact·on the property; (d) unavoi<la.ble- · 
" ta. ~ 

adverse effect.s of the proposed actioii .~n the property_, recogiiizihg that ,· 

• 

' this· i.s an· irreyersible and irretrievabl·e commitment ana· r.ecogni'1ing the ·JI .. 
• .. 

-~ 

uni.que and nonrenewable nature of such properties; and (e) the relationship 
, . . 

·between local short-term uses of the property and. the lQng-term preservation -.~ ·. 

· a~d'· enhancement ~f the property,. indicating t.p ·what ext en~ lo~g-ter~ consid~~a- · ,1'' ···: . 
. tions of preservation and enhancement are foreC'los~ by the ·proposea: ~~·tiQin. :;> 

~ 
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.~v.er~'{! effec
0

ts.>!1pon these resources may be cumulative. Prdgtessive, 

.. •t\·... · des:t;nic.fion' of a ,ch.ar~cte;isti~ catego_r.i, of ~ttit~al r~sources.;efoz: -.~·xa,mPle, 
~.,I .I • ' • • • ' • • • • . ' • • • . ·-t : ·- j • 1 . . · ~·~ 

.i ·all· archeological sites on a .ri~yer fle_odplain; or·~ all 17th century IJutc,h ' 
.~ . . - . ··~ ;~ ~ .. •. . 

~farmsteads) may s-~rd.ously impair future opportunHies for· s~ienfific 
.·}·esea·;~h:P~ preservati~ll ~oi our cu1tura1 heritage. 

1 

A.dvers~ seco~dary~ 
r.. .. . ":' '. · .• ·, . ... . ,.:·- t .~.----·---:---··------,--~-- . • .. 

·effect's, from impacts. on existing co~µnit)l'i' facilities a~<;t. activities, _from 
"1 ·,.. • . .. : ' ' .. , . 

. . - :. new faci':Ht~es and activitie~, or fr.om_ c.hanges. of natur~l ~conditions:. niay 
I . .. '-' .· . • . ~ ... 

. - often be. ~ore substantittl t,lian the primary ·or direct effects. of- the .propose.d 
1 . . •• ':: . . . l .. •·. .. ' ,. .. - . . . ~J 

i~. . .-action~ ·For "instaiis:e, wil1' construction Df a water controFstructure,; alt'er 
.i . '.. ·.~ ~~~. - . - .. ·. ' . . • • . . . ~· ;: . . • .-;· . • . .• 

1
.0 : '' -}cio\mstrecµn flow patt~rn~ '50 that·; cultural .'resourc.es ~i tu~t~d beyo'lld the 

.. ·,·1 ~ .· .f . . .·... .. . ' . ..~ .. ·. \ . ... ~ ' - (i 

'p'roject ·a~e~;.,~11· I?e de~troyed 
1by' new or acceler~tep bank erosion? .. 

' , . ' ·- - ' ' ' ,. ' ' ' - ,o • ' 

~~·{:. - .. ..,, 

.· 

· ... ·. 

I. ·.·,! 

,,,,. .• _ 

,,. 

·.• ,.: 
~.,. .. 

Des·truction or alter;ation of c'*'i',tura·l,.resou'.r~es/ .and- consequent · 

· re.duc.tion' of epp~rt~rii.d.es. for fut~~e. r~~sear-~n. ~r preserva~i.on, c~~~tf~t~te 
an irreversib'le· and irr~trievable ,c"omniit:ment . 

• I ~- • '-' , 

.i P~ofe~siorial reconune~da:t'io1.1s 'for mi ti.gation -should descr.ibe ~ffort.s" tn~t .. 
wili b; ~ade to.preveit·t .. :ar··~iri~lili·z~ loss 0£1dr intrusi,on',upop -cultur~i ·resources"'I 

Wh~r~ de~;t:oiction of su1~h ~e~~urces is unavoi'Clable, th~ ·~.tat.plllent should expla:im·;:, :· .. 
: . {' . . ... ~" ; . . . ' -.. ·.' . • • • • • ' . ' ' h~ ' .. '!!::"' ~ : 'y 

, 
I 

··"-• 
~ ·- . . ~ 

• c. 

intended: measures to· re~oVer archeological · and/.o.r historical -d~. Suc·h /"' · · ... , 
,; • ·~ ; • • f. ~ ,~~. I • I - f' . .. ·:' ·~. •• ··.' ; ,.., • ' •.••· • .'·'."'t~'.~ 

measures may inclod~ recording l>Y photographs and measufed drilwings·. of cultural .· • 

resources abou~ t~ be l\./ost. o·r· ~l-ter7d'; archeologic~1.:e~~av~ti6n to r
0

ecoy1°!t' ~a . _:' 

~nd ma~erial s; removal .of s'tructure~ or ~al vage of lfistoricai. a.r.~hi t'ec~al ·., :. 
~ ..,· ... ' ' • 0 ~ ' .'1, • '. , '°·.I" • • , ~'•~ :. 

0 
• .. • e·· 

components;. or other steps .that will ensure· fup knowledge of:: the lost''.tesouraes.. 

The. DJef.lsu.r~s-' sh6uld. o.rdiri~;lly '!ncll}d"e p~ovi·s.ion4 fo~· p~bl j}~:i~i~,, of:·!!\~~nn~·tion ~·· .. \~ -
.· ·_tt,i,u~ ga'ined. and initial ciepo_sition of artif4c,ts. _and ~ateriB.;ls ii{~- rep'o.si:toz:y,. - ' .. ···" 

.. . . ' . . . ' ... ~ . . . ' ' . . ;. • . 

. . where they ~ay be of pt.ibH~. and educatio!la1,_-91nefit., 'th-ere sl19~ltl o'f ~s many 

~ec"'ommen.daticms for minimizing 'i~f5;ct' a~·' th~re ~ar·e.· pr~j ect aa,b~at~ ves'. whi~h· 
·p~se diffenent si~uations~· . The foregoing' iden1jii'i!~~i:io~,'.:·.itriai~\>.if.of. effe~t~ . 

; • •• •••• • •• • /. • • :·"·. ..... ..I ; : '111 ,~ v... ..,.! ·. ••. . •• ·-'· . 

and~ recominend~tions f.o.r_ ~iti-g'at~on .are· req~~rE'.d. also fot .. g?!.f-1 i~n~9ith 'the>.-._ 

"Procedures fti"r t~e Protection~ of Historie·~~:Pd .Cult~ral PtQperti1~s" _._('36 C·. P''.R. • ,; ( 

. Part 800') ·prior to. implementation_ of :arty mi.tigat~ol\ ac't:i.~ns~ ·~ .-:,_'." . '· 
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Areas of Nattiz:al Be~uty. are defined·in t~\~ri~d~J'Fs aRd 
Stand.ards (p.133) as: ~ . . -- . ·, · ·f; 

.[ .. 

.. . . 
'· ~ . 

. »'.'\l. 
. :\ 

...... . .~· .i~ .' • 

··r 

•) 

·. / · · • . :.1 "Management, protection~:.erihancement,, or creatio)l of 
of n.tura1 .,b~auty 'and human ~njojment; such as open and 
space., wild\ ~n'd sc~~ic .rivers' la)(es ,- beaches,, shores' 

areas 
green. .. ·, 

• .mountai.n arfd wi14e~ess a,t'eas and,.e'!;tuaries'' •. 
~- .. ~ .~. ,. ~ . ~::... ·' . : .. ·. -~~t~·;· .J •. .• : • 

In ~ddition to the linear, quaritita~ive ineasurenient e££~~ts of '.larterriative 
. . . . 1! • .. ~ .. . .. : .. :~· ~ ·;. ·" . ·~ ! ... ·.. . - . .' 

, , plans on areas of natural beauty ·mentione,d above, three basic .~,t:h.e~!.i¢:: e..r;i, teria 

.... 'of.t~.~· natural enyi~erunent are .unity, variety and vividness .• tti.1.~:~;qii~ity. ·" · ~;"'..: ~ 
· ·~~·t:uia.l landsc~pes are .9.~lfied and posse~s an ~bunda~ce· of variet·/ and ~~i~.idness. •'•":~ 

.·- L~w q~aHty landscapes jack th~~~ e'lemen'ts. Ac~ordingly '· specific ~-prob~b.le . .· 

:. ~.>effecta ·-9~·:·p.lans' .o~· u~~t . V!lriet/ bf n~tur~l· ingt13dients, .. ~rid· viv~dness ..'in. a 
' . =- .. . . . :::.... . . : • . . . . ·. ·.· ~ ~ . . . \ \. .. . 

·landscape shoulti .• be iaenti~ied and describe·d µnder appropriate beadings~ • 
··:~-'\' 1 :.- . . .·,. - . - ... : .... ~ -~. _;~ .... 

Th~.:.probab1e effec~s· of plan~ upon 'visual qualities are related t-o .the • 
. .., 

scare C?f the planning projec·f,. Level A .and!J(study pl!i~~·>cq·ver.·ya;~t aJ:'e~~' :· ~ ... ; 
.~ • • • . ·! .. ,-!.)'I. I.• .·. l t.··· · ... ~.·- ..... ' 

and· a~sessment of their eff~c;ts . oil· regional l~ridsca~·,J_ ~~ b~ approii'C'h~ ~·~,;/' 
, _). . . .. '"I' . - .~ '~ ' • : 

on a "broad brush" basis. On the other han~, Level C .•s·tudi.~ normally 
. ' ; . :.fr _;" . . . -:.J.-.. - ... ,. •. . . . . • • 

~ · .cov~;r, smaller areas so the a,ssess.men~ o~ ·th~.l' ,t:!:Hects ·Ori ·1arid5';a~·value'.s .. 

. woii\~. ,be ·~ore detailed: o'•.·• ' I '~·' · > • •• •• ,;.~ ·,· • , 
"I~ . . ,•}·.'f.1!'. .'\.·'·• .•· ,·~ • ·'-.; . • .*'!" 

.· t ~ ·~·,.~ <~'. '"I·!~ .. ,!; ' ". . • 'r· . . • f,.. · ' \.P\ .'·~ . · · . L· , .,.,. ai.· .~'!A 

'·""i< <·· ._:_ • ."-s;;~··e1~merits that could b~--~~ed: ... <to 'eval~~e L!J.t/~~6r G planni:hg of ·'. • · · ·. 

.. _ .... 

·' .. 

. 'f"· ' . ' ... :. : t ' . •, .·: '; . . ~-. / .f 
. laJ1dSC'!-PCS ar~; • ''-# . • . . . ' . _.' ~~;· ' 

i". .. 

... ., .·• 
'\ ... 

·' ,:\ : ... 

. ·Linear ·elements which a:f~. ~aiural ei&n~s ii.owi.ng. in a :)_·f/ 
. straight line ,such·. as ridge !in.es. qr :e:anyC1~w W::<i:!,ls '., · '. . 

. . •. : . ~.. . .. '- ~~ ~ . • .... ;i:-• .. i. t• • • ... 

·::..·:~;'-:"·Area al_ements·inv~lvinf la~~.e~;sµrfa~e. ar.~-~~··-'~.' · ... ·~ ... : ,.{~/.~·~·· . , 
~-. ~fass ele~ents such ·as .'arl.arge ev~n;.t~xtu~ ~~ck c-li~f~.i'../ ;.f!~: 'w.;. ·~ 

·Point el-~ments acros.s-' l:it[.l~sc!~~i-~Hlch·:"a;e ~niq~.e~ ·.~· ··:¢ ··:·,'J:~ ... 
sing~l~r1 and eye-~atch.i:nW.) .. ·!4~><-~!-;,._::,:~?1··.'·~ ;i ' ", I,'•,'_: 

# ' 

.. 
.. · c: . _'.. ·~ . . 

..... ... 
.. 

- l ~ ,, ""'··'"" ·•,.... ,· -!" • •• b .... ·. . .,...... .:: . 

Col or and. texture. ~ · .• ·i: ,. :. ~till:.~· :_;.j.''• '.i.ir ... ~· · .. <;: · 
l' , , Y!ft,:J -., .. l tf:i-t J i~•,,t·· ·"'"·, '• ; ~ ~ ',:! I "' i;. 

. - : '·; ~ S:iTft." .:· '.;-pi·:d.:.:_ ... i~.·.r;;i~?. . .. · 
4 .-;~·-~.:·. ·t .. 

!· a 

... 

! 
ft ., 
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. )i... "" : ·I 

... ~~. / '. - ' . i 
. - ..., ·""t1:·--·· ... >:· '.: 'iI\~ A Case Example of an: . l': •. . ' •• 

.. (1.) ·{Abbr~v,i'ited .NED-EQ Ev~!uatic;m Account~ 

". 
~ .. 

. .. ~ . 

,... .- ,.-' 
-1·"· .. -· -· .. ~-· .. 

) ~ _· :?.(".i~<· (~)'"An :Ab.P~r,,ia~~d EQ Pl~ _and ., . • ... :_f ; ~ ._ , . . 
! .. • ' {3'). ·ExAAu.~·~_1q.n,·Ac.~oont , ,.. . :· ·" . .-;(;.· :. ~' 

. • . ' . . . • •4 •• \~';:~ f-)>~: }.~::·;;:7~.}"-1., ·... . . ,l. 
;;., , l .. 

•J • . In t.he preceainJi .. pages. the 1m~~·s~;em~~t.:·~f eff:ect~ of alternative .plans · 
. . ' - . • •.• ,.,. t. 1" . • .· ·. .; • 

. · .. ·'On-componen~s 9f the environment.al:q~lj,.ty' objective wer~ disc~ssed .. 'Jlhe 
• Q •• I_ , • a. . ·2., I '..; . i . • ., '. "' . . . . . . ~· ; ' . I ' : 

. '. ",'}-;cf>mP.qn~i\,t~\~-We;~:-: >j:he physiccil land resources tsoi.l stab)lity, ge~-l9p~\f.l 
~' .~·t<::~fi-~~~~c;~5·;~:.~i1}a~d.::water g1.1ali tr: ·.ecological ·.resotii-.,i;es ~and··.~~14:\ff,Sfr' 

.:.·:····.·'l ... ·.·,.··'•..I: J.'.""·-."a. ""'::~'"'.. .• "·'!'ta·. . 

.~~~:~ ... f .: - .s~$rfic~t re'sou?c'es. (historica.l and archeological" resources an~ea·s,.~.f 

~<·~ .£·. ~.: ·'· ;~;tt:J:r~:(beauty). . Special at~ntidri· was·· g~ven to the ecosyst·em relati~nsh,ips 
1•.,. . . ,· ,.. .. p l . 

'i' ." ·11'. :· :ind .. fo .... :the use of' a common denominator called "habitat .units.'·' (HU). as a -unit 
·. :.1.... :, ' '!:·· .: ' . ·re-.,,.:: ·.. - . . \ >";' • • ~ . . .. 

~;,~ "~: .- ::."' ·.: o:(nfea.sure/for each ~ecosystem. The. above discussion is helir~ul _to an 
~ ·~ a . . . ·. • • . ' ~ . ,· . . . . ! ~· 1~·J "° . ~ . ' . • 
~~i'-<. ;- ·. -,tln.di~~tanding. of the following .ao'breviated case StUQY examp~e of -the': EQ·'. 
~-·'· .. :,~· • .. "" .... ! '·. • ~-;~·~ ·' -. . • • '. .. • • .-· • 

t ~1 ' ., e~aluation a.Cc~i.mts and and· EQ plan for the Onaga Dam-and Reservoir. flood 
'· J, t '. ~; ' .• • '• ";i ': .(j..·'·. Ji·:'·: I, • ' ._ f • • • 

('. •. . :"cohtlrol project ·,in· ·N.,-.i;t}),eas1; Kansas. : Tb,~ case example inadequately treats · 
t.v : .• .;.. ~~,·. ·~~= ~~·-··;· L.~{ ... ·;_ ·_,· .·.~-:~·t .-~,.·.~1 .t···:... . , ,.~ ...... :. .-:·.. , .<£~"·" . ·. • : ..... ,_ 

the culturally signi'ficant ·re'.soutces iJt.;.t.etnrs~.o~··.'~he;'.lJlethodolpgy present :).J',1 
,/ .1. • ~ . ·1 •' •..t. ., o l. . ?':' )· Q·." ~-A, •· -~ . ·!".'}' #_ - .. ·~I;~ .. / ... ··:~• 

the. preceding section. · · ,I·.· - • · 

. \.:..... •. 

·.=· 

. ~- .. 

' -r 

( . 

•. 

:, . 

'• ~ ~-

.. /. . .. ;{i. ··~ P.fcm A: NED-J:Q Evaluation A~co'ii~t . 
. ' ... '; .• ,. · ... ~ .,, ·.·· (t>art 1) ·· · 

. . • ?' A. ttiJ~<Jf 1'1 {anJ Re~~r~~~- \ ·~'\: , , ": , , _ ·.; !(_" , . 
. •". • ·:... • ·.·r.°'."•, I·•.'··,~.:.:"~.. i /" , r ._ .-:-, ·.'·· '.. i • .• • ' t • , '!! ... 1~/-- .. • • • • • •. : <i, • "If.,• '\ 

:.~~.......... .. ... ,.~ , .. ·'• . 
.: · ·r .. ·· So11 St~'i1ity;' '·G~n~rarL soi~_;..ero~~on·,.~~i:i~r~l l: the Verm~J~pn'.. - ·. · '.~' 
~re'ek drainage was not ~reated in Plan A formulation:_ .the reser:vOO.r ~ou1a;. 

. . ~ , ·. . 

howe~er ,, act. as a large sediment trap for the drainage area,. and to some ' ' 
, '• . .. 

Jegree, it would reduce th~ dow~strearn .S·ediment ·1oad. Sotne s·courfog of (~c· 
• <• . •• 0 . t . . 

lowe.r pottion of Vermillion .Creek below th~ dain woulti stil} occur.. Initially; 
. ' ' . . . ' . . .. 

•. 

;l,:··"" .• _j •· .. '.·~,·. SQ1)le' ~~i~. &ros/on;:wd~l(b 09a~~ .in 'th'"~··.re~'E!rvoi:r. £r'o~ wave .,act·!oi;t~ parti ~ula:
0

rl-r .... 
.. '· • ,\'; ,.,, •,••. !_,fr." ' 1 "t •• •,"\ • 1 • • _/ 4 . ') '°'; ~ ~ • ' I ~ • ~ •! • • • ' ·'•. .,· 

·on.,~h~··•sou~~-~~st ~~~e~··~~.:~'.·· ·_f1~.~e~ei~ _.he~_&iuf~ ¥.-:f~t~~;~~:e Jj·~~.~.t~~::·,t~.·~"~ 1 .• .' _: .• • , .-:~~.:: 
~.~op~.ings wha.eh ,.:no~.~~. ~1:,7·· v-~.l ~ey ;.:.:n& ert~~o!1' .. ~~uld.: ~~· _e~xp~ct;e~~? t:~"~?.:tabf1a .. _~ ~ :,·.: '~ ~ 

,, ·.'-. . . ~+her r~pid'~)'. Duri~g_ _r_~~~r_yoil" _d:r,~~?P.~ P.~;i;i,·~g.\~. -;.~t~e'l:i-s,ally ··unJe~fra!Hc' ~· - .;. 

, ·,~ud: flat? ~~l"d; ~e expos·ed~'\ .. .._ ." .. · ~~.::~>:,1'f•f.:.-. : · '.>. . ... ~... . :) 
. . . . - ' ... ·'. . . ·. ~.·· .. _.'.·" .. :·' . •· ... ·.'·"-. ;. '; ·. . i ... . . . ... . .. ~ \ 

2. Geoiogical Rescnirces :, The planning ar~ i.:s ·~haracterized. by limes'tQne 
. ""$> 

. -'/( rid'.ge~{o.f ·the Permian and .pennsylv~nian Age. The Nemaha anticlin~\. a: major. 

,-~·. :. -~.o~·t-Mi.ss.is.s~ppi~n)upwa~ping o~.\b~~ro~k st;a~.a~~ trans-~er~es th~ v~l1ey. :n 

.. , . .-. these g.e~iogl;c~~ion;; .are· found sand, _gravel, 011; and coal but,· they 

·' 

\" • T • I • • I - ... . ' ~ 

are not cornmercia1ly e~ploited. ii1 th.e 'planning area.4 the o'nly ~eologi"<;c-1 

change expect'ed is gradual. 'exposure "'o~ the lime~tqne 'rid1es around the edges 
• ' ~ I • ' ..;. .," \.II .. ' • ' ,4; • • • ~· ~ 

·of the reservoir· due tc:> wave· ac.tion. · ,, . 

, 
·-· .. - ... 

. ~ 
• l ,. \ .. ' 

. .:. .. : .~ ,, .-.. , 

. •- . 
.. · 7~' . -"I.A ~ .... .,.. .... ~- ... ,.,. 

. : .. :./::~ 2:n·t-i 
. ;_ • 0 "!.• I .f"l ,·1 

"\;,. 

. ·.I 

·' .· 

·' 



}' ·. 
-~" .. . -~ 

' 
I~ • 

' . 
.,. 

•. .. 
•. 

•p::. .. :,"ft .. .. ·-,· .. 

\ . ~ .. 

B. · Air amj-°Water Quality Standards 
•' • . I 

• . .. 
4- . ... . . 

.I, ••. • ·Air Quality: Violation o~ _air quali ~ standards i.$ .not expected ·t:o ·· · 
be' a~:i""ilrl.i'f~caq! ;problem.. S~·: ~~avoidable. ;'ir .poliution wlil~ from . 

·heavt<';e-quip~ent ·;xhaust. fumes a~d •. b~tning. in .th~ con~eryatio~ :.-·p~ol. . , , . 
. ,; • . . . • . '. . • ' .. ' .... _ .. {?,'.~ . • ... . . -.~ .1. "\ 

,' -..J~)~ ;:;·. 

2, Wa tei: Qu(l i ty": . . . . -: ";;,_, .'-f, ··;:·> 
.• ;-(•a:." puri.J}g·:~pns,,.rµcti~n' of the dah(and the clearing offbl."~~;.~nd • · .• ~~ 1:> 
timh~t--,i~ the conservatiOn pooi,. fifteen J]til'es. of VermH li0n Cr;e·k attd ~fivE!. 

. . 

~j,. 

•. ;:. ·"C.1 

mi.I cs of tri~utary strea~s .. ·will. s~ffer -~ig~.ific~p~ t~rb·i,di t~· .a~g s.t1t io~~· ·. -

These· wil'l be carried ~downstream· in the Kansas River from the mouth of 
~ 

Vermil)ion Cr~ek. ~ .............__ , ,.F 
b. . Plan ~-·provides. fo'r ·an augmented ·nliniinum. flow of 5 l. f. s; belc>w- .- _ / 
. • • \ . . .. ~ • ' I "; ' 

•the Aam. : No significant. chang~s in temperature,, dissolved oxygen, qr . · .. · ... ; ·"!.: ~ 
• mineralizati.on i~ ex~e·c·::d in ~h~ ... resez:vo~.~ i:e1.~~~es. , ~~i~·o.~~.:?-{~~i~~'tr~:·. ! · . ·~. 

·· ~ill ~n~,lude ·'{l~l ti-~-eve!~ intakes Q'.:low'~,i).}e surfac\ of niul ti~purpose 1~0,~£~':: !" _ . 

.. _·: .,..,, so that ~eled~eq .l\k,e wa;;~s. can b1e t~k~n ,~o ma~nt'ain the above co~tr~'ls.. , • :·1.i;·,::~( 
~· .. / . e. ~11 t stqrage .·1n" the z:eservoir was .d.1scu:;;sed under physical lanJ. , , · ... A 

:i resources.. After p~ojec_t co~~t;u~~tpp·.~tfu.-~ ·~~ ;fe~_~jy~i~ ,sedimen~ en.t'i'~~!'1eiit~ '. _'.,>vJ, ~;: 
··t>i_l_t and turbi_ditY, inf~o~'to th~ Kari~~s·~;River wi1·1~\lj~-;~~duced. ·'.~'0.":. :····~,, ·•·,~ '.~i'.-/:, 
.' ' '. . .. .- .. . . ... : :•t "':-,. ·»;): r \ . ·' .. :~.;. . :·~; ~ ~· •"" t.• '.,·: .. ~·· 

·• . . · . d. ·,i'l~~n: .'t?~ ground.· w~~·E'.r.:k;6A'e::i5 ;~ecll'~~ged,,:'fr~~ r~~e:rvoir~ ~<>;TI~'~:ru~~i:-101i, :·,. ) 

the''water ,tabfe ~c>ti'id"rai·se~' : Howeve·r, increased, wa~~r ut-ili.zahon .from.':·' 
• .,~ I • • • \ • ) • ..: • \ 

·/. 

·· · inFreased development around the lake could reduce :thi's marginal i::ise ~n 

wat~l\.. taple. .Also, ·.if ·impezyious barriers ;re not. present, a~y pollutant/. 

J. f~Oll] -S~Wage, e~c.' that enter the ground Wa~.e.~·aqui'fers could reach ttte" lakl' .. 

• 'fh~se ~ro.b~l ems1 were' not ·;;d,eq~a.tel>: tre~t~,d_ ~~: fo,:mul.l!-·ti~g . Ii(~~ ;\f·.: -~ -~·. ~:~ 
:·, .. _·, ;• . :.~ ·) ·:,e_. \Pl'lrin' A. does·· no( ·a.dp~"es_s:~.tbe' pro~ieiifs of ·'.tl,te. totrn ?f .O~agci:1:s.;. '· 1 .. :-., , • 
-~· ~ ' " . . . ; .. ' . . ' .. .. .;. . ' . .. ' . ., . .· . : .· .. . . . ·. ' : . ' . \ .·. . ' . ·: 

, .:- . ;; . ;~·. ~f flu~~t'.'dra:i;ril;i~ int~ v ~rmi_}1~~on,
0

C:!"~~k~'r11drV.011u.i:io'n a§. <;l'C i :!fed-' .wfd1:-..; . '·t' ··~·t t-.:. I 

~ ,;· .. ~ ._; . -~-: ·{;.ves~o-~ic·,~pl~ra_t.t~.~:<~_i.?n~ ·"YfrmHf~~;; 1~·r(~7~· .. ~~!TJ: i t_s.:/ri~ · . , :' ' .:·,. ,_; .• ;, 

.':-· .~ -'~ t~c:· Ecoi~g·:d~:al· R~;otrc~s '~···Pl~ A. ilitn1~!.:_-:.~ · ;·~ ·· 
) . -,~ ·:- ._,,~\· .. : . . . -..:: ... ··. - ' .. ·. ;·. '. .• . . ·;·· · .. : ,, 

• , . .~; .. . : l \. · terre.~.trial: Eco:systenis: Th~ eff~cts·;o.f· ~la_n A ar~ es'S~J i'n 
wHdlife habitat ut~its. ~. . ~_,...- ' . 

I . ' 
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. . 
Habita~ Co~ponent . ':. • • 

! ·by Acreage.·: 
ProJect S~gment · · · · . .. ' .. 

· .. ·.:·.·.~ .. . . ......... . . .. 
'A '.,.. 

."•.~Net Annual ... ,1..6 . ~ ~· 
. W.;i.ldU:fe ijabitat·'7nits 

Lost or Gained .... 
... 

;J .: .. 
. . . :;:y 

I • • I ~ (- or /.) 

,:,!. 

;t· 

· Cons·ervation · Poo 1 ., ----------- ... · ·. F·orestlands 
·-croplands 

Brome Pa tures 
Native · P airie

0 

·i 
Streams" ··-·---· 

·-' l·-~ ... <C.. 

· sµ111:re~~1 
.: "' -l ·:S.-t· .•. · 
·. v • ' .. ·t'"" 
· F.iood Pool· . 

Forestl'ands 

.P· 

1,273 
3t651 

.. ·~77 

73 
46 

S, 320 r 
~ .· " ... ·~· . ' 

.\• 

"' • 
'· 

... 
.. 

" -

• 

8,911 
20~811 

·866 
467 
285. .. 

. 
4,918 

~· : 4;/.· .. · .. 

.... 
\ 

. · · Croplands., .·· 
,, ·- '*-1 . . arome l'ai ures' ;.. ' 
~·...:· .: »;' · Native .Pt 

"l,40S· 
2,743 

\ ,. 693 . ] '132 
901 , 

:1:.•: .. , .. '""' :1. .. . !\ii. 1,140 ·1: ..:.; >" 

· · Strerµns · 
·393 
. 46 f " - ·- -(> 120 

.. ,. . 

:. 

I ... 

. .. 
Sub-orcn · .•. s·~289 

'·T 

f 
.. ,. ' ,·1:.,·. 

1( 2\1 
·.w 

' *-

Rec. A:reas) -Below· ·oam· Ce .~e.pt 
·. Forestbnd-s'\'. .2S9 ,_. 0 

·· Croplands.·. ., S3Z. - ·6 

. I .... -· " - .• 

l -
.. ' . Native Pra:i,rie ., · 232 o · .,, . 
-~S_t_r_e_a_m_s __________________ l_7_. _____ ~-----~-~-o_. __ ~, 

" 
.. 

... 

.. .:·.~-

of Co9·serv;a tion Pool 
'. f otestlands ~ 

· . /.C:ropl_and~- . , 
· ;•; ,,i'QroJJJeJ-Pa'sfu.re_s. 
. · N·a.~; v~. P.J:ot!-f~ie 
• ·streams. • 

• ' . i . 

Sub-Tot~! 

•. I!"'. 

1,040 

94 ·' 
183 

' 78. 

3SS 

io? ·· ·. ··· ~ 
-,...;· ·, ~;' !· 

137 ·';· 
le. 

sos . 'WI 
' 

(exce't·Rec.-Areas) 
lS .. 

. ~ 29.0" ... -~ 
.' - \1.,., ·~ ;,y ~· . ., • 

; • , .: ; J .,,3 . . 
... . ' ~ ~ ·• . . '.\ 

'.d 072. ' 

.. '· .... i' '· 1, 610 - .. 

) 

-199-

' 7 .041 
···2·3,...· . ...... i) 

I . 

i " . 
.J 

~ 

*-

0 \ . '.;. 

4.61 . 
80S 
3S9 

. ~ .• 62S 

~ 

s92 
617 

.·• 40 ~ 
~,071 

*- .·: .. 3,320_ 

·~ : ... •. 

. "i' 

•:~ I;·.-;·· .. .;, 

•\ 

·h·. 
.t '.• j;' 

~ . +~·~.:· .. ·: 21S 
; . . , ·- ~ . ~ 

+: ~; ~·i" .. < 290. ,: 
+ ... ,'~·" I : 33' 

; .. : ,.~ ~_;:·!;~ 
.• 1 .. 

+ i' 012 . 

*+ 

. ' ...... _; ·~·. .!fl . ' ~ .. ~ .. ·• ~; ' ,.·: 

•• .... ,;;.·. 

836 :,:: 
' . '· .. .. . : : . l lS' . : ' ! , 

* 

- . ;' .:·.· 74 ;,;,; 
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Grand Total-~·Tettestrial 

.· Acre~ 
. '/' :~."·· 2:'*-

I . 

' . . Total· Net 
Wii.a1ife H. u. · 

Lpst. or. Gained 

· (- or~) 

.. 
forestlands ... 4, 2.7.,7 • • .11 -1,.539, 850 
,cr~!a~~-.. i • 7,Too ~· ~ .-2.,~.l7,563-

~· 

, .. ' .,. 

: .····· 
. ·· .13ro~. · ~5 1;ures. ·1~167 • . - •185,875 

t'latljGPt-airie :8,.f51 ,.. 651, 663 ,/"' 
streams·. 11. 7~; ·~ 4'.·.'f.025 .~·I· ····'?,~ 

r . -.J ~1'1 .'C ' .&,1!~ , 1 ~ 

. \ 

' .. · .... 
.t ., 

An~ual~e<l ~ "· :. F• 

U. Va~ues ... ~ • • , 
or Gained J 

(- or .,.) ... 

-lS...,399 
I -29,176. 

- 1,859 
- p, 517 

~ ·~··410 

.. 
·' ~ ' 

,.. 

"~~~~ " ·7" 2l'&/fl2 , .. -5,335197.6 ·• "*-53,36} 

~· :c*t~e.Wtil~life habitat ·UJ)~:t v~lu~~ are.only add'it~ve for .. the cal'cul.ation of 
.. 011 ti~at1on needs when orie ~f •the. fol ~owi~g conditions exist: . (l) A~ eJt~ept~on 

tof h ~. &enval poUcy.. of m1 t:J.gaung ·in-kind,· OJ' (2) The frequency distr1 but1on 

'· 

.... ·. 

,.. 

.o a. ltat components in the lands proposed fdr i(itigati.on. purpo~.es ~re ' · , • · 
comparable with those. in the proJ!3ct area where the ·10°sse·s occurred . .. . . " 

'2 . The effect. 0£ Plan A will° be express'ed in. . ~tic Ecosystem~~ 
aquatic habitat uni;s. 

.• ., . '<. '.!.:·-.\ '.,:"·:.:,_!::_.::-....·;·.:~: 

' t' 
·t 

. . 
''¥reage 

- ' 
... 

. '14.2 . 
~;:: l3. i:O' 

36.,4 
9.4o. 

~ .. .: .... 
-~·: .. :;~ ~-:·>>~~-~· >. i~: 1 

i:t ··~l.O'' 
r· 

f.,· 

10,8. 7 
.1.:. 

., . 

• I• .' , 

Net .Aquatic Habitat .· 
. !Un'.i t'$ for Years ;6 - SO'" 
· . ·(--or7) . 

201·.s ·. 
50.8. 
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. ~ .. <-. ... 
·~ . -~~ ~ . . :~'.4 '· ··-.·~r, .• 
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' l'. 0 

··' ··. --- . -
' l . . 

•.·l , .. 
· .. 0 

.· 

" 

, . .<1~ ~·~ • . eo1( .. .. 5"320.0 .<t ' . ~2q.'61~;:-,; 
. : ~ ,:-.~ .~ .-: .·~ ,. . ........____-----:...· ..:..•_.:.-----... _ _..,....,.'~~I:..·-.;..-~.-. -------~.,,-.--"."'", ---:........_ __ ::.'r:.,,'.'': 

I .'; . . . . ' .. i:'i?.\:i.".·;" .. ·: ·' ., . ""' il-
f.! .:. .'!v 

't . ·' 

'· .. I 

.,\ .... 

... 

. 
0 

·' 

\ 
> . 

.. \·. .. ' 

·, ....... 
.I'· .., 
' ·1 !· ! . ·,~ '-:."=-~.' 

\ -. . "~· .. 
-200- '; . 

'·. 
) .. 

·"-

~ ·. ~ ~ . : 
) 

t . 
" , 



' . 

. . . 
· ..• •• . .. .. '\. ·.··' 

~ 

., 

"' : I - . ... J 

., 

t •'· 1. Grand Total--A uatic Ec.os 

~- . ·w· .. > 
'"l'' 

';...· ~· . / 
-.. 

-· 
( 

~·-
~ .... 

C> . 

Channelized 
River (.01) 

Unchannelized . 

... 
' ·1Year 0 - 'SQ 

Acres Net H.U. 
. (- pr /.) 

' -~·· .. 

--~ 
14.2'- ~ 14:·~ 

i • 

/ 67. 9 269.S 
/' c ' 

_ -River . · (02) 
,Tributary . ~ 

~o3) ! 136. 2 
(04)/ S320. 0 
cosi · \ 1.0 

. · Streams 
Reservoir· 
Farm· Ponds 

'88.8 
·/.20. 616. 0 

1.0 
' ,. 

/l 
I 

! 

.. ' ). ~ 

... 

82~1 

136.2 
S320.0 

1 ~e 
;.;.' 

so·- 100 
·Net H.U. 

(- -or 7-) _ 

. ·2.SS. 3 

.:.. -88. 8 
~- ,616.0 
- 1..0 

"' .. . . 

( 
-

iillio.' 
•'Ii."" 

-Total 
_- Ne_t'~H.IJ. 

Loss~ Gain 
(- ir·7) ·· 

-- 26,240• 

.. 8,880, 
I 2,061,600 

10.Q ... . 

. ., . 

.. ' 

~· .J . I 

' Annualized 
• H.U. 

¥alues Lost: 
or Gained 
'(t. or 7) "' 

I- 14. 2 ~ 
. . 

262.4 

88.8 . 
l-20,616.0 

1.0 

. : . ~ - _ It ·was as fined that th,,,e chan~ellzed ~ strea~ portion below the damsi.te wou.ld .. f _ 
·(';_ co.ntinue to nieander, without, .. the project;, and. afte;'.50-y~a,rs,.would return.;to a . ~: V 
'/ '\'; ·' .l1.:-.i.:'h~~-~.;.ii-d'dn eqJfv;lent io1'iiat ~£' ;h~' u'~c~annOiiz~'d 'p~*t~on. Iii th · I 

,~· , ., :::~:~;~; :;s ~he chann?zed ;:.·~•nt was cons idere~ as a,n un~.ha~~~: zed segment , : l 
· 3. ~-: ~d,al _Ecos ~:~em ~e~~tionshi ~- ~nc":,. _i:ev;_r~s~l_e -~o~itme~tf,_:o >,:--i'.:~ .. :¥: 

,: r\,· _,_ t: Eco,:l9F.d~l:~;Resources \- ~'-The !,9.rJginal na~i ve ·tall gias~·'prai'rie was •histori.caur, 

'· · · '· -. ·found" iti; eleve!l' niidwestern States~ At. the present time, tfie Flint Hills of _ . . .. . . .• 

· eastertt Kansas and a: s~all extensio:n 1 into• Oklahoma \~ontai_n · t~'e ·~only _signific~nt ':~:--" .. · , 

. ,,' rem~~it ar~:~ ~i n~tive tdl0,gras~~:.ra~~i-'.e in N~rt~ ~eric,~-~\'' . . , \ t'. ~· . , 

/ · ' . The~:gr.eate~. pra;ir;i~ chic¥~!1_, Trffipan1¥hus cupido pfonatus, 'cfrig-inal1y ---1:~ 
· fl·ourisbed in -ihe tall~r climax grasslands o.f t~e eastern great plains. '-~--·--

Ho'w.ev~r, as the !1at~Vras~~~,~~s:'d:is~~~~~~eq,.!J,n:. f>p~1ai·~~on ·~~~~~~ied. "ihe :, --~< l 

:. .• ~ ~frd ·is cl..p.~rently,. Umi ted ,t.o'~:~~verpl ·smaH ·is'oiated populaqons ~n _ r:fic:h1g~J'}.. 

.··.·J, .. 
I 

.. 

. ·" -(flViscon-s.~n~"~',j.i.1lrio'is, ~~::~~r~:Sslands_ of sou~h~? Mani ~oba., and. no~thwe~~ez:q> ;'~;",, .;,,_' _ _ o/; ~~nnesota~.-~-~f.0mall ~eclini~g~population exists}~n· North Dakota find an~~hol'. ·. . ... '1 

· '~ Sniall .. pop~~n.'is holding itlj o~ in Missouri. The bird is. hunt_ed in_ ~i:>Uth · " 

Dakot~. ~ebra~ka,, Kansas, ~n~._Oklahoma.·. It..-is- only~in t'hjse
1
'states: th~the ~ 

bird is considered.safe. . . . . .. ' . 
t . 

. ;,.,. ..... ·,,]~'" ~~ '~ .i:.. I • 

-::; 
1
L ~ - ·.The ·fiea~f ,#~he gr~ater P.rc!irie chi_cken tange is' in' the JSluestem · 

/ _ . · __ prairies of eas-t'~n· J<an·~~r;/ • .'J_t~ i~.~_a« .. zp~~ :'C>{ taP:- g,ra;ss native prairie -

-~ -~· 1;·'.·_·;: .f~~erspersed witif'.'c~~pladds, -~ssdci~ied_~~;dy\trai;~·aqd -flci~~i .. :l~m.estQne ... ·' ' 
. ·;'.'. l!, .. •• • <-, . ·""'-',:i. . 

·~ • .,..,,, ' f . ~~· ::·' . 
·.·• :---' \; ' .1·>. 

·.~ 

:.\~; ' .. ;(.-. 

~t·1·_;L~: 
~·. 

'(_. ...:201-
l 
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h.Hls. Th~~e-fourths of tj)e greater prair~ chicke_n population in North 

is found ~n1 ~ans~s, where. in t~e "Sp~ing, populati_on del_lsities· / 

a imate 15 per square mife. This is compared to a population density 

to 4 per :·sq~are· mile . 
,. . ; 

. 
'. I • 

~e :raphically, the planning _area i.s l~ca,ted in a re-maining portion 
~ ~- . 

of the native tall grass p~ai,-ie _in North America. The u}o~it)' of the 

)grasslands lie above t~ conservation pool. . However· •. 466· acres. wiU. be. '>'lost 

in the' reservoir area. A significant loss of prairie chicken ha!litat. ~ill . . '. . . . ' 

be the irreversible coDDnitment. of 6_,400 a,cres of cropi~nds ·due to inu~dation.: 

Cropiands .pro~~d.e an ·im_portant food supply for the. prairie chicken. during. 

severe winter -m~nths,_ tile· most ·signiftcant impacts on the grasslands would 

occur wi thi.~ ·one ·mile ab~ve the project take line bec~use 9f pri va.te 

develop_ment~. An estimated 10 percent of the _existing t~rrestrial HU outside 
.. ..- ... _.,_.._ 

J 

the takeline would be lost to such dweloPIJl,~t,' -~:. <, • 

. ··;;i·):.· ·:.' ··'·~'-: .· ~;'.fn a~d~·ti:~;~~,·.~;~·ss"lands.,' a tbtal .of 1, 273 acres of forestlands, ) 
. . .. . . . "' . 

· 3,651 acres. of croplands, and 277 acres of bro~~ grass pastu~~ould·be • . 

. ·_\1i~~~~-b.~y./lbhf~-~.1p·~rmane_nt ~1hdnd~i~. ,·i:j{n~~ 1,405. ff~~~( _fo·*fi~tlandsl'_:·~·. 
~· -~ 2, 743 acres of c oplands, and 693 acr'e's of brome grass past~t:e would 'be · ... : '.•·.; 

p~~f~·dicall, n4n<lated. Those habit~~ acreages bel~w the ~O ~·car flood.. ';--. .. ~: • •, 

sto_rage ftequency would be nearly 100 percent· lost1• /. · 1 

. - j ~ 
·~·· ~- . ' The et\e.rg)';'~ente_;. p~opos~d ·. ~ ,_tfie'; ~;~i~. Pciwer and·: l;·f~ht_ Company I 

·.;.1 : ........ ·wou'ld te 'situa.ted. ju~'t ea~'f..of;~the _on~ga .r~e;voir site i;,.:,.'th~"adjacent / 

.. \z:..:· d~aih~ge,.·. ·A~prox.im~~i~i/5~4ob·~~·rJt ~f" ,~dditional n~tiv.e ·~~as;!ilands wou1J 
, '. . . . - • . • . r.. . -- . 1 l .. -~ / 

·· · be lost 'Qy the proposed energy· cen.ter, · · ·, • · · · / 

fl 

. "', 

' \ - . . . .. ·. ' 

,._., The tompletion o.f '?an ·A would al.So c'au.se the los~ of al!l'ro . .xima7~· 
15 miles of ·f,-ee·-flowing Verm~llion Creek and 5 miles ~f tribt,.itary strqh~ > : ,; '. 

•. An additional 13 ~iles .~f verinillion cr-~ek a~a ·9 miles .. of tributary' s·dr:eams : (: 
' ' - • I - . ,' 

·in 'the· flo'od_.pool. would be pe~iodically inundated along.with thej..~ a. sociated '< 
,::'\ "'.. .. . .. 
. . • .. ' ~ : .. fauna and; flo:t~ . 

. . : : ... ~·.i, .···'~·: •• \ '· . ----·· . ----.··,·-------~-- - • .•f\ / --- .. -. -,-'"--·--· 

•·:' "· .~,:···'4:~· . : r~ and_ Endat\. ered S edes: ~t this tfme neither ·-t~!!. s:tare of Kansas 

. ~n~if'.:··~ /.~-~:~.\ D~~a~ment ·o~'.::~e f-_nteF~~-r:'~~~.cogniz~· ~-hy'.'~~~~t~~ ~.of..:f una or - · 

... . . 

.:.• 

. ,.; : · f'JLc\)•a 1~ :·ttt.e·· .plan·ning_ ar,ea;,,\t;ia~ ~re ~-~.hr~.a~en¥,~w~-t~. ~U1'f1UQn. . 

.. < :· .• J<':.'.r <: .. :/ ;-~:.':.v~·;::~~--~. ·, < , __ ';~:1 ~if\ .. :'.-~; ... ~:?.:<-~: . . . ..: /·/{ii 
.. , ... .., • 'c· ·r:··.. .., . .. . .. . ~. . . -. 2'38 ..... !. -- • . ,·'..;:.(. .. ::·•·.·:t;,.' .. "."('· .. ··;. .. . •. '· .• ~-, .•. "''\} . \ \ 

· .. · · .. ".·,.~ ; ... ·. .-- v 
. . . . . . "" 
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D. Culturally Significant' Resources 

L .· At~heol~gical ~eti tie·s / Jh~re .are 96 knoWn arche~logical site's 

within the FOJect area. Many will be permanently.inundated and lost 

f~rever because O·"f/ the accel'.ez:atec;! rctte of qecomposi ti.on. Damage to those 

sit,e~ at or. slighJly Jibgve consoervat.ion pool would-also occur due to wav~ 
. . . . .... 

ac~iOn. and s_ilte,tion:- Sit~s above th~ flood pool may be adversely .affected 

by increased human development, ·activity·,~ and va~dalis.m.
1

. '" 

. • " ' 

' . ·. ~ .. 
2. HistoricM Amenities: .Hist.orical sites within the .project area 

include two g.ri~tmills of ·pre-1900 vintage, a Potawatomi Indian house ~rom. 
about 1850, two.old ce~etarie's located below the damsite, and old grotto 

~ . 

'adjacent to n:i.nother ·,cemetary located. in the flood pool,' and the Vieux 

CTo.ssil'l:g ·of· V•rmil lion Creek on the Oregon Trail·. BO.th gristmiJ.Js and. the 

Potawatomi Indfa.l house woU'ld be' ifiuhdated unless,_ -r~l~tat,p.. The two ' 

cemetaries and.the grotto would be·de~raded due to increased human visitatipn 

;...:.·· .·:- and v~ndali~m. 
. . ... -~. ., . .. . . ~ .... 

3. Areas ~f Natur~l Beautr..: _T~.e.native tall ~~~ss .pr~i~ie' that re~-~~us ( 

·>···? in th~-/~~nsa.s}~¥ft H~tV a~d a .s1J1all ~or~,.t;,~,-~f Ok~ah~ma.is a unique aiiJi 
·· • ·of natural .beau~ The prOJet4 area hes within ~h~s naq.ve grassland. 

region. AppfoximOtely SS ·perce~)ot the area' ihfl~enced by the pr~j~ct · 

I 

-. 

'is native .gz:~ssland. ; , ··~ ... • ~.. . _,.. 

J. Plan1 :A. would. ~r·e'~te ·~:. 5' 32e .. acre res:e~"Pi.r in. a~;.ri~h ag~i·~~l turai~>: .... •, ._ 

~- ,:~ valley wlii~'ti is :~uhounded by,.riativ;e' bluestem ~i·~·;slands ~i th. assodated . . ,. . '• : . . . : . . \ . . . ,. 
. •. woo·ded llraws and limestoi:ie outcroi:>ped hills·.· 

The proposed 1 -l-~'s·erv;-0ir..at,multipurpose pool level of 5,~?.9 surfa!=.c .. 
• :· \ • •.. . . ••• \. .... ,1-~ .... 

ac:res would· permanently inundate 1,273 ac:res of forestland, :3,6~P.acres o.f-,.'" 
. . . • . ' . ·: . .... J. • • ,j. 

cropland,. '2.77 acres of brome grass pasture, and· '?,3 acres of native t.all 

.~ass pr;i~i.e. ~ add~tion~} · 1,405 acr~~- of fo~·is:t~~pd, .2, 743 acres o~ . ~. 
. " . .... • ... ... c • 'f • ~ •J. . ._.' . • t. 

..... 

I +;; .. 

· ....... 

( 
. . . {• 

·"!· . 

. . c~op~and,' 693 ac'r1£s of bromc ~.;~.~{_i;>.asture, and 3~3 ;acr.e~· 1~f~:ati-vr ,_talL · . 

'..: · ·--·--, gras·s::prririE:;--Wouid be peribcl:lc:a'l1y1 inundated ·'at ·-tbe4"u11~-po-o-r-~vC.~·...:-.---·---::-~---·-
• ,.. • • "'·~ "'J"·. 

lCJ'~6.ob sur~ace acres. These habitat acreages below the 10 .year n6~a· 
". ·s~orage frequency would be nearly 100 pere·e~t lost, and .~he area above '(. ) 

' ·would di8Play soil erosion problems and. esthetically undesirabl'e mud flats. 

~ ·.' '~ . Approximately 10 p~cent .'-of 'the area influenced by the· proj-ect I v· .. : ·,_ 
,:~;;(2f::·~~~e t.akeline. w~uld be completf~Y .lost to commercial and'residential 

. ~. /: ~;.·,'.·i;~~ .. ~·:.:.~·.~~- ~ .. ·. •; .. ' \;: . . . '. 
' -~ ;,>, ,;, ·-·. . . '. ~" <" .: ~::?~~~1-~(.?~t·;:;:f~~-·:/:,;:i .·~,;;;;:~?;. 
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-dc;,velopments by.year 25. This would include _929'~acr~s of ·forestland, .164 

- -~cres .of c-ropland, 148 acres o£ brome pasture and 5, 798 acres of native 

talLgrass prai~ie~ 
-; 

I 

The d,ownstre~-a.rya below the-d:m' will have a redu~d.sediment 

. load ciu~ to the reservoir acting as .1a giant_ sedimen't trap. The qua! i ty 
, I 

of water doWnstream and hence entering the Kansas Riv~r will be of higher · 
_, . 

quality .. However, some s~ouring would occur dOWnStream increasing the 

po;~ib~Ifty of ban~ eros-io~~ ~-- __ ."' • " -"'_ - ~" 
... "· •,,,1 

Plan A: 

' 

... 
Abbreviated EQ Plan 

(Part 2) ' .. 
.. 

•, 

-. 

This plan calls for the developmer.t and/Qr the ·prci'te~y?n and preservation 

of 
·~· 

si~cal, .biol~gical, _ a~crieological· and historical resources on· 
I ' ~· r ' • " " 

Ve:rmil.l ~~n _Creek \lalley,, in ~orth~a~;ern Kansas • 

nd Resourees . 
1 

, ..J _ ( -- · 
59,732 acres in t 

. -.... ,. , 
-~ . A. 

' 

_ !· L: Soil_ Stability: App!aximately 82 percent of the Vel'.millio~ -~reek 
'} . . • . . • . . • . . . . • . • ...:::t: ~ ;, ·, -~ ''! ..'..' 

_ :_·.f:~ller}o~o~~a~d is in -'~~::cr;l~p.ird crops •. -~ther IO perc·e~:i\ is .in pas~ure 
: ;

1:with the :tem·arning acreage in _bottomland hardwood forest. Tbe Pottawatomie 
• •• • .... •• • •.• "'I. • '. ·• .( 

Co'urttr Soil Conservation ~ervi~e pers_onnel indicate that only 30 perqent of 

, the land __ - irt th~ Vermillion 'tree~ ·v~Ufy-~as ad~q~:te so-il _e_ rostop,.~on_trol~-:' 
, ~ch of ~he· c~opland extends to ~he ynks of Vennilli~~ .E?-eek an~- i~ ,--._ ;~;,. 

_tributaries. The sqil eros~on rate for the Yermillion:creek cropl.and is' · 

-~_.,apP*.O~i;nately 18 tons per -~~l.~_per year. C~ft-i'e ·~nd h<:>g 1ots loc~t~d· on the 
i .. I "=• · ·, · · • 

; streanCb'anks cause_ a significant loss of soils th~pugh- bailk erosion. The -
.,r .i•. .··1,t .. '.:1 . 'l . • 4 ·~.. .- .... 

· - '·~primary:.·'dbje9dve· of the soil conserva'tipn plan- is. to ~ed_uce, the· soil. erosion 

·~~ate to less than 4· tons per ac-~e fer year for agrieu,l ~ure cropland and to 
. ' . . '·' .~·. :; :_.::i 

.,. 

,• 

·• ·~:·: ~'~ . 
! 

}ess than IF;. ton- per:. acre- P.e~. yeai- for pa~t-q~e and,·n~tive.:g'r-~~slands.·· 
. ' ' ,/. •• .•• ·~ ~·· •. • '. r.... • • :' ,;· -~£··/~· 

_- ,-'. a;:;~:pu1(tivate9 land 'erosi.on coil~oi: , , , c 

• · ,. · -~~. 'cd A")total o~~:.sa-f acre.s of cropland will be converted t9~ . .., . :. 
-~------------"-'--~ . , ' . , ..... . "' 

~.~~ive grass\ --~~~ s~rips bet;e~~ri ~tre~~ ban,ks ,~~;i:\°pfands .:- This inclufes'"1'·., ·. _-., 
trie· developm~_ ~.~~'jn;~anderi,'hg grass strips approx_i~t.e~y every 1/4 mile 

' ·~_;~".· .'~•''·\_·.· ..... ,· ...... ~ 
throu_gh the v~- 4~ .. Ro.~'f6m~.F\opland9'. As -~ b~ne,fi~, ~o -'wild~if~, i~ mosty_ 

;. 5,~~u~tions nat' eA'fprbs arid_ legumes would .. be~· encouraged. Where _gras,slB:itd-_r 

~- st;ips s grassed water.ways, substi~ute ·plans species may lie~:~'c-¢sS~ry. , 
.. 0 ·1~;.: . . ... 
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(2) Croplands with a greater tha!l "X~'\ .slope and conta{ning 

. . . 
intermediat~ly eroda~-le soils would -~e terraced, ie~ired· from cul d.~ation, 

or the land use prac:t;;i.ces . changed' fo, crops that are more compa'tiblr with- good .. . . ·. 
., -

sail conservation practices •. ·-
b. _S.tream bank erosicm control: \. ,. 

.-·-~ 

(I) Eroded stream banks located in livestock feed lots would· 

be fenced to exclude livestock and seeded to native prairie grass··and brosh • 
( -~ 

'Ii... 
to stabilize the soils. 

•• (2) Streatl
0

bank e:cosion occurring elsewhere would lie slowed 
. , br ~illow .Plantings, p~ysical barriers, and/or the topping. of thos¢ trees --~ 

. that _are contribu'ting to th.e bank _sloughing problem., . ·' • 

~-

, ' 

-· ., 
protect .. · 

c·. · Range_ and pt_ ur~ ~res ion control:: • 

(I) ReguI.a e numbers. ~nd d-i~~~fi:ii~-~~.~p~~--~~ 
against s~.f'l -erosion res~tti. from pver-gra'tl.~~llf!; - •·. '• 

-- ~~), __ •. } 
.• "1 _ •. • ~· • 

~·.d _ .... , .. -. - .... ;-.~-~. . ~- :>.;,,:. - ,; ..... ~" -' l ·'. .i' ~ 

.. · (2) Deve_lop strat.egical.ly ·located headwa~er p~nds tn ~eroded 
a~'eas to trap erosion ·1ediment. Th~se spec.ial. ponds would· also aid< in the " .· . . 

"~:if .. t~ibuti?~if--~of Ii ve~tock ·for .. m~re ev_en ran~e utili~Ji~ion especia~ ly when ' ' 
· s&ft:ing sta,tions are :.located it:r the proper JWCtapos1t1on to the ·ponds.· ; . . .... 

:, .. / · 2. Geologi.~al __ Resources: The planning are~·, i~ characte~izdd by 

limestone ridges o':flhe ·Pe.rmiall and. 'Pennsyl vanian:age: The N~maha .anticline, . . . . / .. : 

a m~jor. post-Mississ~ppian upwa;rping 9(_.Jle_dr_ock strata, traverse's the yapey ..... _·-
- ~ . ._. ~ 

In these geological formations. are .found sand, gravel, -o-ll, and coal. 
0

However ~ 

t~hey ~re:~·n.o~ .. co~e~~ially ~xploited in th.e planning area.~ '' 
,,. 

Since significant·exploitation of the. geologica,l resources is not' 
. . . ., 

expected, programs.of th~ EQ plans afe not directed toward preserving these 
·:~ ,. . . . ·" . 

r.<;?sources . .-..· ·( "

.j. 

. I 

-----c---..1.1Bc...~ Air .. aod.JVat~r Qua! i ty _ _st~n~ards ., .~:...:'.-------~-----~··.:~,....-.~-:"--."~-
. . ·. •. "- .• ·~· .-1·' ·• . - .· ':j ·<· ' • .• · I • 

~ _,,_. ___ ,___,,_,__,.,r,_ - ,._..,.,,.,....J: 

. I: Air Q~a.l}~r_: -~~ ~sigq.~~-~:-c.~n:· _ai_r, ~PQ!ItLion pr~bl,~m~ were found in 
the planning area_. 1 ' · · -/ • ,.,, ·'. • ~- · ~ ••· ·. • . _ , 

.·... f:• .f" •. ~· ' ~,'t: ·. ;.·· .... 
- .• , _' ,-'.::·.,/ 2. Water ·Quality: The pz:i,mary obJ'e,dtij~-~s 

qua1ity of: the ~~~llio~ Cre~k ~rainage ~o- ~~et \he 

of EPA and the Kansas State. Board of Health. 
. ' 

. " 241 
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~ 

.) 

·- \l·. 
f"! .t .. > . . :1"- ' 

I·. '','., •, 

to increase the water· -~ 
0 • .;;,• 

water quality _standards_-l'f_· 
'.i-: :: ' 



·, 

I·. 

. ,. 

a·. Enforce water ~llution laws · · '%:\ 
. (1) .The fecal coliform cfunts immediatel.Y below ~.the· o"na°'N" 

·m'U.Dicip~l sewage effluent discharge would be reduced from a moderately hish 
• 

1-e"vel of -75, 000 per 100 ml to 200-4_00. per 100. ml.. 

i , (2) Runoff from Ii vestock feedlots would. be contr~ed to 

meet EPA and Kansas State 1:>epartment •of, Heal th standards. - . . , . 
(•) Provide settling basins (lives~ock owner's). 

(b) • Provide proper fencing of stream and stream · -. , 
banks (livestpck owners).·. 

\ 
g ~ 

established. 
~ 

"tf('•· 

(3). Minimi.im stream flow data in the drainage would be 
AC:'. .. 

Water. use' from streams wou~.d be controli~d during periods. 

of ;·cri t~cal .'low, st~eam\o:. 

·' . (4) __ .The~gh 

. . . 

phosph~te-ph~sphor~tis· cit 11z11 (l~vel) 'would 

. - , .. 

~' . . . be reduc·ed to "X" (level).· 
::~--~;. ~· ..... ·~· ,. -~~ ,, ~ .~ ,-i· '»,·:.!.I. ; ... : .. ~1-

~ :1. /'. . ·" : ; I .... . 
' ~ ~ . 

The high mfi:nganese at "X" .. (levei) would be repuced '.(,:··· (5) 

to . 05 pp\r·. 

't0~-1 
(6) 

.. . 
·• The high hardness at 200-3.00 ppm .w0ul.cL.be,r.eduke.cl 

~ .. , . : 

b. Turbidit~ in Vermillion Creek and its tributarie~ -is 15-50 

Jackson ·Units. .The ·Plan B - EQ. would: reduce ~tn:bidi ty during intermediate 
·... . .. ·. ··"';.: .~ jr··. .., . _., • ·. ' " /~" 

flood flows .... t<;> 20 ..!J'.ackson Units. 
,. ~ !'' 

(1) • A~·rest stream tur~idity.caused by sQil erosion 'from 

terrestrial sources. ~ 
• 

(a) Control soil erosi6n froin cultivated land, .. A 
• 4 ( • 

total of 881 acres of croplands would be converted to native prairie 
" 

,; 

grassranct.s_tripst .as quasi sediment traps between the stream-s and cropian?s. :."' ··._. _ _;-

·""··· ·., ·.' .. , Included in the 881 acre conver.~ion.:of;·~;r~p_l<!-nds would-, be ttie development'.> .. < ,. 
.... .. . . .. ,·' ~ ,. . . ·. -- r -

~~:~~;"-c:-::::~~~;:-'·of_:~and.e.r_ing__na tiye_K!:.a!;sl~n~ _.s!!ips jIWr.Oxiffi!;.te~y· .e:y~~Y 1I4mi 1 e. throu~~-: .'.·. ~~ 
··· ·• t,.., · . :-(. . ;J> • • • • • • • • • • • l..tr •· ·\ ·,., -·· ' •· . . · " ,t''< · to '·· ~ 

·, . , ·~~; · · · : .• the' '/a'll·ey "bott,om crop_lflR<js: ;.:·~here feasiol~.'~:si'a -~~aHfe benefi'_t, (9r~;s.·· ::_ .!' . 
' '. • . . ·..1;; . • ,. • ' .... ·- t ... ·' 

'and 1egumes ·wauld be. lepo6uraged. Where the nat:i~·grassland strip~ serv~. · 
. '';-_.,:. \ .. " • " -. ' f . •· .· 

2·42 . i 

..... 

. ~ 

•.' / 



• . ... 
) 

' .. 
as grassed. wat~ways, j"i.s'ubstitution of 'plant species may be necess·ary. 

•."' .. 
Also,· tl)ose croplands with g~eat~r than "X"\slope_and· conta~ning_' 

int.erniediately erodible· soils would be 'terrac"ed, ret,ired from. cultivation, ; 4
•• 

or the land u~e .practices would'' be chan'ged t~ crops that are more compat.ib1e"~ 
with goo_db soil.. conservation practi~es. . ... 

. , .. 
(~) . Coilt"rol livestock 1caused soil eros.ibn. ..Eroded 

stream banks located In livestock feedlots woti1d be fenced to exclude 
t - . - '. 

live~_tock and ·seeded to native .prairie .gr~ass and b:~sh ):o stab~Ji~e. the 
~ •• ' • i' J • 0 • • 

soil-s and te benefit wildl,ife. Also, ~egulate t'he numb'r an~ distribution 
I • ·.· •" ? oil... • 

of l,iveit'tock to control &Ver-grazing. O_ver-grazing contributes to the 

pr~;~~ms of .soil~,,rosioR' and· stzeam turb.idity. 

(c) Develop stategically loca,ted head~Jlter .ponds to 

. trap ~he ·sediments. in the .:genera.l: ~icini ty whe~e t the erosion is occurr~~g. 
This ~ould als.o h~lp in regulating 1 i.ves~ock distribution: ·. ·;;j· 

"\ ... 

(2) Stream bank{e'r°6~ion caused by stream·currents wou:ld'. 

·.be 51,owed by the deve_~op~ent opillow .plantings, physi~al barriers, and/or 

,topping of tr_~e; that, ·contr~bute to the st.~e·am barik .~~oughing P{ob.lem. 

c. e·cological Resou~ces t ~ ;. 

1. 
:~: ~;- :.t ~:~ .. ~ 

Terr~stl'ial Ecos~st.ems: · · " " 

a.· 'rhe. primary objec~ive of the planiled/te~rest~ial ecosystem 

developmen't is to increase the carrying ca.p,a,ei ty of. the greater prairie 

chicken habitat' approximately 60 percent.r~>. Th_e following ~teps would b.e 

taken to accomplish[ the objecti~e of dev~'loping. an. intensive prairi~. 
·' chicken habitat management progr_am. 

1 ~-, ;I·-

.;: , :. ':" (1) Enlisting 80 percent -Of t.he prairie grassland ownets· 

.int·~·:i ,~o·o~erative grassland IAanagement p.rogrant, and 

.. : . «.:·}·>_:~-~.-· :· · (.2) Developing an extension "btiUetin that o4ti·iry·es the 

_; : -,,~c~~6w~c. -b~enefi ti of" iJtensi ve gras·~~a,n'd J11anagement and the:'C'on~d but ions 
~:·. ,_. • - . . ~· '•4.•. . ..... ,. 

.. · ·~; : . 
. r• 

.. 
- .. ' :· 

f 

J, !C\!of:~bi.S .. management to the. EQ·pl,anC"~~ilsizing the follo~ing aspdcts: 
. . / _!," .... ,~: r 1 ~ • . ", ·. • , ;~ . . ·\..! . " . • -"-------=-=---···-·--·-·----~ '-'---..,..__~ 

. ·.:·; : ... ,/.;..., '.;.Range conditic;>n"and .u~flization ys. beef 'produc_tion ':. , .. :"' 

i .. _ 

.; : • ,'. ~ ~ .,. ~ ,· : 0 • • .. : 

· .. ' ::; . ·.·:~-_.:._--Range ·condition vs. pr~irie chicken population's 

.': · -., s'« · -Range condition vs: other ·wildlife populations 
~\i • >. t #• " 

./. 
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I 
1 · .. , . 

.. . 
·-Range condi'tion vs. soil stabilization and water qu4lity .. 

:-Pict<>rial index to range condition : 
~ 

. ' 
,-/ (3) . Enter into legally binding 100-year cooperative grasslan~ 

management programs with. grassland owners by: ' ·. 

-Contacting- all gr~~sland' owners and s.e. 1 .. :1.·i·~-g .~_"_c:1oope~8;tive 
.' grasslan'~ m.anagcment progra.Jll, and , . , .. .,: _ ;.\ .. 

.. ..;- ~lla~ing gr~sr.taad owners sign· co~pera~~e::4te~ments. 
· -~j!l .(4) Exec~te a -~,o~perative ~greemen~-'~~~,i~g: ·' 

~ r . . . , , ~r~ ..... . 
J, ./ , . -/\'program, to regulate .1 ivestock n~~·~~?or.· distribu'tion . :·· 

, .. to indease-pl_ant vigor and sped.es .:liversity of nat1v~,'gr~sses and for.bs•: 

Regulated grazilng would als~ increas~ '1ong-range econo11tic ret~rn-s to the 
~ 

liv.estock oper~tors in tetrns of beef proc;luctio!l,·_ Obs~rva~ions of the ~"fanning 

5-0~ r.p,;s percent of 
·' . 

area indicate· that under•present grazing practices f"rom 
. - . . .• . . 

the na'ti ve grasslands are being ov_el"~utilized. ·-.. 

' . ..a . 

'\" 

,,approximately 3,160 ac s of grassy draws.to cont~ol plant diversitY..::and 

,..Emplo ent of a system of controlled·. burning exc·ep_t on; 

•, 

.' . .,· . 
·. ··.c: 

·. ·,' '·' 
• f '· 

.;, 

. ,. .. .. 
would be cost·7shared by. FeO,er~fA~~ . 

. ".'.": .. , :· .... 
ing during "the early part of April wouHi.Rpr.,odUc;:e. 

·~ v .. • . 
' • 1-L ·.- ., f'' · 

the. highes.t percentage o orbs and remove t~e dense a.cc.t.UDul~-~.'.'.!~r~~n~· 
1 i.ttcr. The prairie chic-ken population depends on grasses a~~r:b-~:. in 

. , r . . . . , : ~,·.~:·{. , 
t:i1e .Su::u1icr an<l fall for about 85 percent of its food supply. In$ts 

.. .~ 

(gras~hori1cr:.) ma-ke up the remairlder. 

Stat~ governments. 

~·. :0 

. improve pl<::Ht vigor.· 

,. 
, .. 

. J.iJ~::.;·. "'/i,,: 
-Provide a!"l additional cri,tical wi.nter 'food suppi"y ,frfr· p~1~ie'·-:· ": 

o'~ 2Y4 acres of strategically located croplands ptf.cchased in fee 
.... 

t1'::l1'. Stirghum and.corn crops would be'l>lanted annuaUy an"d le·ft .unharvested. 

ln adti.iti9n,' pro.vide 20 acres of strate~ically located f~od plots loca'ted in·.-...,~ ... ~·.,. / . 

the gr:1:~~;~ ands planted annually and left unharvested. . · . .& ·: }·~ •. ,.: ·· 
. ' •' ::~·f,~·~t'.~ '.:; ' .. ;\. ;_ 

. _I~·- . (5) In conjunction with the."EQ .prairie chicken ·habi fat · : .·· '!~~i· ~: 

i1;1p~o~ct1i1en'( µrogr'am wq'uld be the vigorous enforcement for. \'/prp_tection • ~- · . , 

of the' prqi!it~ chic-ken, ~ 
I .-
1 .. 

~. . 
- ··---- -~-· . - -- _.'.---~-- - ------ -- -----·-- ·?-------.·--:----- ~ .. -
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. .· 
' ' 

• 

I 

' 

. -"" 

• 
. •• v 

· .. .,. .. 
.... . 

·"' ·, "J •• '·~ ." 

• I • 

.... ,, . . 
I' 

·' . 
. . ~~- ' 

!'. 
:'/ . . ~·-~·· ·•· 'a t.• . ~ •.. • .. 

: .• (6) · ··Qe.velcip a:,comprehensive greater prairie chicken mai)ag'ement, '· •-:.· 
. . -~- ........ , . I . . 

·handbook emphasf~'l:ng the life his.tory, c1i~tribution, and l.ife, requirements, 
. . . . . ' . . 

popu,latiop. dynam~_cs, habitat ,.ni'anagement, an~ popula~ion 1_mana,gement. 
. . . l . . . " . . . t. :, . ..... .. •. .. .· . . . . ' 

· b. ~TJ:le fir-s~ terrestrial ·ecosystem objectfve':subord.iflat~· .'~o :..t;he 
• • . • .• • • , . ,., I' "" • • : •' • , • ' . • 

primary obje~tive·is to· fncrea~e the habitat carrying capadty for ·oob"'h.ite . 
.... • # • > • '.... : '· •• - • , • 

quail by_ 30 perc~n! ancJ, rabbit by:··~·o ·percent:, Th~ steps,.ta ac-c9mpl~~h this 
. . . . .. lJ ~ ' obJ ect1ve are: · · . . . · 

(1) ·The c·ont~olled burning o.f the gra$#;1a~ds under .the prel!iri.e 
. . •' . .. . ·-

chicken habit~t manag~ent program wii 1 al so· benefit thes~ . species . . :/ . 
·' 

. (2) _Under- t..:he prairi~ chi.cken habitat rnanagment program the.·· 
.1. .. 

295 acres of .crops'left unharvested in the bottomlqnds and the .20,acre food 

plots planted i.n the upla.nds .. would benef'.it both quail an.f rabbit:·~ 
.~ 

· (3) . A ·tota,1. of 3,160 ac"res: of .g·rass~a~d. draws. or ·ravines wouid 

not .be bur9ed allowi,rigJbrush to invade the grassy draws. Catt:ie would. b~ 
inclined to utilize the stimulated grass forage on t.he hil 1 tops, which would 

.further accelerate. the invas:lon of brush· in the d!aws .' Th~ brus'hy draw habitat 
. ~ 

•, .:..·_, .... : 

would pro'(ide·escape and 
. .,, 

roost mg. cov.e.r and a suppl,eme~tal winter food~ ~pply · . 
. - . ,(,/ . ~ . . . ) 

for quaif and rabbit.· 

' 
~· __ : __ , (4) A. to.ta! q~ 881, '-cres o~ _croplands would be conver~ 

native g¥ssland strips along .,the creek and tributaries and along_ the edges 

-<?f' some 'of the. bWttt?pland hardwoods ... As outli~ed u~der t·ht soil stabil}ty ~ . . · 
' • • • J .: ' ~ ,) 

plan, S...:trips ·WQUld be dev;eloped. every 1/4 mile through the ~roplands in the 
.. : ."'!' • - . 

,. 

· valley bqttom. Where feasible native forb_s, and legumes woul~ be encouraged 

for wildlife .benef).ts~ The grassla.nd stri~~-''w~·l;lld ·be ma:"lage·d. pri~a'.rily. for /';'!''ii:·· 
• ·, ~·.. f. " ~ • II,, . • . . - ~ 

quail and rabbit. Density of th~ gr as$· st')ips, w,~:1.d be· managed to p~ovide 

nesting_,, escape, and ro~sting cover and burned when the litter ascumu~tion-· 

becomes t:oo thick ov the groun~. 

" 
(S) Fence rows between or·beside croplanqs wotJld be cohverted 

to ri~t;o~ ~trips:'~.£ .brushy habi.tat. This woald ·serve as ro·ost~rig cover for. -

bobwhites and escape cover for.rabbits ·as well-as provide w~ndbreak~ .~o the 

croplands • 
. ·i 

. ,•.: - 't . 
'j, . 

:: .·. , ... ~:/ 
l . "~~ .• . ..... 

I- • 
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~c'· I' •• • : • .,· 

. ~ 
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··, .. 

\ 
~.· 

... 

. . 
r ....... "P 

... . . . . . i''1 ... ; .. ,,. 

,, ., ~· .,,The- sec·o~d t'errestri~1~· subord_inat·e· ~pjectiv.e is to increas~. th~ 
-. white-tail~d dee~ carrying c~pacity by .100 p~rcent and fox squirrel carrying 

I f " J • I 

~ · ca_p.a~i"ty b! 20 pe~ceJtt;, .~ite-tail~d deer is the ~ni~. bi.g gam_~ .animal' fo~nd 
in the planl}ing a~ea'~· }ft~ steps to·.}~each .t;hJs obfective 8:.fe :,· ·,. 
• ..~ '~. ·f . ' - ·. - . • . I(',\.~" • ' ~ '. ,. . '/ • -

' ·• .(1) The grassy draws woulc!'not be{ burned, expediting the'.' 

suc~ession or 3, 160 ac~e·s. ~Q ~r~~~l~~raws b~ ~th.e. ·i~t~ ye~r. ··~this would .pr-~ide . 

cover·,,a,nq_,browse for ·dee~. ;·:·,. _· '.{','·.'_-~ ..... , • ,. ' . ' .\ 
( • QJ - • ,' ., I 

(~L Eigh~ .oak tr'ees per a~re woufd.·.be· plannel in lhe 3,160• 
.. ... fJ ,... • 

a
0

cre·s •of newly converted brushy d~aws for future production of mast :lo~ winter > 
~ :~.~~ 

food s'upply for deer and squirrel. 
. . ·. ~ .. . ........ , 

~~ 'I ·~·.. • • • ...... ~- ,... • ,. """ • :t. . . . . • ' . 

. . · :. _,.~' p) . IiriprbV'ement o(the':f~re"silan~ ·,habitat"~1n genez:atwould b.e ·\~j 

. '1.cco.mplis.hed~/y .i\rildl I fe 'oriented timber S
0

tan'tl Imp;ovement ~ (TS I) . "All deri . 

trees woul·d' he preserved.•· 
"° . . . . t. . .i. • .· •. :• .. · 

' ·!fr 

(4) The 294 acres of unharvested cropland 'Would also pr~viae · ·· 
' 1 

an '·addi thinal f'ood supplr for deer a~d squiire-~ dudng ffie critical wi.Rter · 

period. 

~t~:~The 'third terrestrial subordinate ·obje~tive is tl> increase 

furbearing _a(\imal populations by 201,,perce~t. :rhis can· be accomplished as· 

follows: .. 
' .. 

. ~· .. 
(1} 

... 
-Water,.oriented'' furbearers: 

., , 

·-,.; (a) . Beaver--in conjunction W:ith .willow plantings to 

control stream .banl5. e~o~i~·n, ~~ditional plantings would -be ,made·· to ~vi~~ 
·food s~pply f~r .bea.ver. • ,J 

(_b) '. ~skrat--the 29~4 acr~~ of unharvested c"rops left .

aj.ong ~tream banks. would serve as food sµpp1y'· for muskrat~. . . . ... . 
. • . (c) Mink--no em~hasis would be placed ori mana.gement for 

mkk. However,· the EQ evaluation account wooid., •show that mink wou~d benefit 

fr~,m -9m~nagem~t· praqtices. . . 

· · (d) Ra.cco~n--a special TSI program would be used to 

s~le~t:iVe_ly man~ .. den trees on bothr~ld and new forests. Where den· 

trees ~id· n~t lxist', ~ raccoon ne'st box wouid 
0

be. pi~r~ _1/4-mile a1'on~ 
the stream banks_. p·rovide a greater food ~upply to •the r~koon pop~l"a'tion. 
by 'pland.11g i.n scattered areas ~id.erberry busnes in .the 881 acres of 'newly . 

. " ... ·. . . . . . ·~... . 

conve"it~d'"natiye" forb. and legume grassland_.strips. anq in fence rows adjac~nt 
.~.r I . . '>46j. ·,,. 

·-.to stream.banks.~ -~· _L.J • , •• .,........... 

.. -210- ' ~·. 
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' ~· : ' 

·'t" .• 

_ ___:;~-.. -----",,._ .. _: ---
·t· 

.... 
: ~ i 1. ' ....... 

. f•'. 
. . ~"' •-.r.~ . . r . 

Llm.d 'orl~nt.ed fu'rbear~s:, .• 

. . 
..... · ...... ·.:1 .. .. 

(2) .. .. . ~ 
(a) Coyote, fox, skunk and ". ... . ~ · -")e !:con;v~rsion. af ;- 3, 1 ~ fCr~s of.· ra~sy draws. ·t~ .. , · 

. brushla1'1ds wo.\ild fncreasE; cover1. fo.r. these' animals and · ncrease the small 

~·fu~a'1 populations res* t'in,g in' an incr~a~ed food s.up J.y. (," . . : .: • 

. - ' • .• .•: ~~e COJ_lVersion Of . 8Sl acre_:; of. cr~pland to ~ras~lan1 
is ·expt:cted ·.to ·also i~cre.ase ·small -m~mmai populations, l\ence an addi tioriai. ~-

';'" • ' ~ •• lo I " .., ' • " t 

food, supply f o~ pr~d~~O!S. . • • , / 

\!: .••. ::·' ;-.1· ·'~ .-.;:.:·:·~-~-_ .. -~'Th~ s:r·e~tion of.•brush~ fe·n¢~ ·~ows·b~~ween and .beside 

, . ' . c~~p{~d
0

s ~ill iricrease ~Y ~pecies .~.;.u1ati~ns io!. predators. '-'· "
1'1.':-

. :\ .· 

"' . 

, ...... e\. ,tThe_ foiir_fi :~~rre~t~id_ s~?q~d~?!~·~e obj~°'~:tive~~. ~o increase t 
the carrying capacity of· the habitat for ·non&.g'ame birds by .30 percent in .. the 

• ~ . # • ' • • ' . • • • - following manner: • ' ' ' 

~""' . ... (1)' 

.•. ' (2?. ~:t: -i'•J. ,. 
. /• 

(3) 

(4) 

Conversidn of 3, 160. acres o.f gi;assy dr:aws te brushy ·araws. 

Special .. TSI ~n. fot~s~l~ds .. , · · ... ~,. · . • . 

C~nversion .of 8'81 acre~ o'f. cro~lands· to grasslands~ . . . i- . . 
Le~ving·294 acr'5,of ·croplands unharvested. 

Other terre.strial subordi_nate objectives woul~ include: • 
· f. 'Th~ incl'ease in rodents ~d ot.he;_. prey species provhling a 

. .... 

food supply for birds of prey •Such as ~awks and eagle·s:~. 

f 
g. Inciden;al benefits to.waterfowl as a result o.f Plan B might 

i, 
b~n~fit w~t~rfowl. , Howeve·r, waterfow'l were -~ot a considerat~n in~ the plan 

.-~ · 'i~be~ai:ise a habitat~ improvement program designed for waterfowi" in this planning. 

, · .. <fti..;ea would only redist~ibute pres_ent 2).Umbe~~ .rather ~han incr~.~s': production. 

t . 

Waterfowl might benefit· because: 
. ' • • 0 

(1) .. The 294 acres of ulihafvested cropland might provide an .. . . . ~· 

~ additional food source for W.fl~er-fowl. _ ._ 

(2) The ·creatfon. of. farm p~mds (~n .the ~-water, ed. IJ!igh~ 
·serve as resting.a~eas for migratory waterfowl. _ • 

2. Aquatic Ecosystem: The primai:y oQ~-e~tiv~ p the aquatic ecosystem 

porti~ of 'i>lan B · - EQ. is to ~ncrease ~h«; _desir'a~le· ¢.~_h 'popula,tions in 

. Ve:million Creek qy twenty (20) .. percen~. ··This would be accomplished in the . " 
fol~owing manner: 

" ' " ... 
- "' .... 

.. : ·JI-·, • 

• 

/. .. . . 247 ;. . -~ . . ·'· .. - _.,,,,. •· . 

-~: 
-:.2i1-

I' 

·. '· 
·' ,..,, 

·~-- ,·_ ..... 
~ .. .. ., ... . J r q . 

'· . . 

- ··, Q~··~ ! 
ii.J{ /_ [\ . • . ~~~ 
-~~·f:· .. .-·.1 I :. - .. 
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.. -\ - . . . .. .... ' '• 
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.. • 
• 

' .. -. ~ .. '· 
a·: r'nc;rease the water quality of .• the .Vermillion Creek dJ;".ainage, 

' • ., ~ 11 • ' •••• 

~· :·to.·91eet :.nvironm~nta~ .~:~:ectio~::~gcncy ,(EPA) and _th~as. S~~~ .. He~~~!{ ,> . 
"Dep~~cn t· s tahdards t·~\O~\h co~t!O.!·. ~f the: _ _ __ '\ , , • _',.· .. ~-· . ;.1.~ _ · 

/ (1): Sewage effluent from• t:he .TO~;,of Gn~; .. ~nto ,Vermillion · . 
•. •. , I .• .··.:;, • '. - .... ,•: ·... 1T ., .\. """.:1· QI 

Creel<,· <1-nd ·' ,, · h . . 'r· 

.~_;·. ..)·~··. (2) -EflftYent 'fr~m t-~ttle rm'1-hog feed _\ots in~o· VermiliioQ. ~· 
. ·. ' -!·Ji. • ' • . • . . ' -

... 
.·• 

. ,• ,•. ~ 

. _., .. 
. ~ 1·, 

.;. 

'Creel anci';i ~s '.tributari~~ by lives"tock owners p~ov.idin'g .. setUing ba:;j-~s and. '' . 
" ' \. • • w - ~ ' • • ·.·, f''J -· ~ (,•~ .:·;. ,: ._ ' 

by fencing grazing areas. to con.tro1 runoff,. arid {:'rosion. , .. ~:/ '." ,... ..,,. · ~· •._- ~·\.. ·· 
.•. • ' , . .,~·c·.:>. · .lo_.·~~: /· · ·r ~ ' · ' ~ . . · · ' 

·-·. . ... - · ·: . (3) Turbidity levels'' to twenty (20) Jackson Uni ts duri.n,g f,I,. • • -
v,.,·:, intei;nrediate flood ~velS in: the~._ve:m .. il_lio~ ~reekl dr'al:,~~ tj2ug.h arr~~'t-ing' 

soil ~ro~io~ froi;n t~rre.T~Z:i:~.~ ~.1~. ~~uatic;:. sq.uri;:es. · • · • :~ . ·:~ 
:f; . :'~· ... ; .·;, . ''/! ·. ;1 (a). Cpn:rol ?'f · e'i-bs0i~n from te.rrestrial ~ou~c"es,, i.e.· 

:' , · from 1) ·cui'tivate~ ·lands, ii) l:it~st9ck, and··~ii)'. gully:..and ·ditch ba·~ks .~ · · -.\ · 

'.-'·A s~a~iliza~ionwould be o~tain~d as"f~ll~!s:. ··~ ~· .\ •,, 

/ __/ • ' , i) Cui.tivated La:nds • 

• • • 

0 

• -A tot;l c,,'~~81;- ~.cres pf. cropJanq WD~ld ],)«: •.. 

.. ... 

. " . 

.~ ,. 

....... 
converted 'into native .gra~sland~ as q'Clasi1 s~d.iment' u·~~s betwe.en the stream.· · 

banks. and croplands. 'Also inCl~deifTn --the 8~fl aC0

res would be .m~a~d~i-i~g-~~-:~~.- : :·,-:-·:-;~~:--

;. nati;e grassland,strips developed'approximat~ly ev~ry ~/4 mi,le through_._:the • ~ ~ 
· valley. bottom croplands .. ~Where conducive to wildlife, for,bs afid l'egu1nes· ( 

... .. ~ • ., ' .. ~ ~ • .. • h • 

. would be plant~d to b'&nef,i t wildlife. . . • . ~ ' - . '. . .. ; .. . ·~ 

·, • · · -CI\..opl.anis with:·~ gi&ter than l(pe~~ent sl·~t·· .- .... -·. · 
and conta'in_i~g intermed_iately erodabl~ s.oils would .be terra/ed, ·~etired ,fro .. · · •· · ,

cultivation, or t~e 0 land ~-e practices would b~: changed to crop~, that ar,e. mo.re· 

compat.ible with good soil c. servatior practices. · ~ 
• .i ' •• 

• · ' ii)' · Livestock · 
<... '· .. ' \ -Erodet ~tream banks loca.te!i in livestock 

:feedlots 

soils. 

wcilild be ~nc~d and seed~~ native grass and, b~ush to stabiilize: th~,, 
Where feasible, forbs and: legumes will be' encoµraged. fl)r the benefit of ,· .' 

-Regulate livestock numbeJand diStrilout~o~' wildlife. 
, ' ~ 

to protect agains·~ over-grazing a11d reslulting soil erosio'ri prob'l.em~. · 
"'t_cR,r.t~ibuting to tU(bidity in the aqua~ic· ecosystem·. 

' ·:;f. ·~ 
.• / ·' ... 

.. .. ·248 . ~ \' • 
I . 

~~ 

-212'-

\· 
-.J.,.-

\~ • ~ /-

~ 

,. 
' 

,, .0~-. 



t . . " 

l
.·L<' 
~. ,.,~ .. 

• ;. J 
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1. . .·"' 
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. . : . .. . , . -Develop trategic&;lly ·1c~ate~.heaQia~er_,po!:lds.·: 
1
. 

<to> trap 'th'e .~ediments in. the· ge~e~~i\•{cinity 'where ,the ei:osiort ·i,s \:~ccu~r:d1g. ' · 

, Tiiis wo~l9:(i.s~L Itel~ in r,egulating · i ives'toc~ <ij:stribution .. ~ .. L ' 
~ ·. 

iii.) Gully and-,Ditchbank .StabiU'zation , 

'."The planting. of, grasses'> bu~ryes, tree·s; and ,Qt her 

types of vegetation .iilcll:Jdirig\.ph)'sical .struc.tures ~otild grea;tly facilitate the . •\<' 
, . . . ' . ~· "' . ' . ·. -. . . . 

early stabilizil.tion of such exposed are.as.as guI'ly~and~dit~h·bai:il_Cs·~ · -~' 

t • ·.- :"'L· 9~n;trol of 'ercfsion from aqua_tic s~~rc~s; ~ast and 

.~ high .. stream•curre~·ts c;ausing·bank e:h~sion wo\.ud ·~e slowed. by willow.and other 
\' ·I · ... 

tYEes of plantings including physical barrfets. · At the same time·,· these would 

. :·\~~o el.imi~~~e· -~tre~ba~k. ~oug.hi.pg ~~~~eJD~· · By such means: t_!le: mi~imum 
~q~atic ec~sys'~em st~~m fl.o~. ~~vels ~onc~rrt;nt \o/j.t~_:.t~e .r~qu~r'emen~s of ~~~ 

.. 

. , 
·'!..· 

primary obJective of ·the'aquat'l.~ ecosystem would be main ned through:. · · · 

, ... ·...- , :;_ · . ;. -E'stablishing_· ~ ~ica'J. _ibw' ~w. ie;~J~ 9n·· ·. ~<-~ ~,._._ · 
' Vermill.iofi Creek, ·.and, . ' ·-.. ,. . ~. ·"·i :.·. \ .. •.·::~.' ::;:~· :,, . 

..:co. nt_r.~iied~· w~t.er 1use .fr~_o st'reams .dtifing·)?efi~·s .• · ·' 
. ' . .\ • . .. . t . \ ,_ . t· .. 1• .. ~ •. 

ct.critical streamflows .. ' ' .. .. ' . '·::. • .. · ·.1~·' . -~---.--i-::- -··-·: 

'· :. ... • . 1n·coZ.der·t·o.-ob_tair1'-.the cooperado,,~o-~. l~~~o.t.mers,: rmers,=:,-an,~ :°~h~rs'.,- ~~d. r' ~i:. ~ 
. ~a~tually. ~ea~h the. op~ec~fves. ~pec!if.i.eu_ i~ 'both ·the ," e~re~'.tr~•l~ -~~n~':".~,~~~(~ ·b, :,~; 

' ecosystems, i ~ is es.s,ential - thp:Jugh Ex.tension an4 _ot er typ.es or ~~f,V'1.,~~.... ·. ! t;~--. ' 
. tbat ~~e landowners under~talid /he. natu~e of a~s~stan e a~~ilabf~. fr~m ,.t~,._ ~ · :~ . ·:.~!)' 

. u. S: -I?ep.~rtment pf Ag.r~cul_t~~T,~ .. (~ .·~· AS,CS ·or {CS)~. ~µc a.s.; .'·'· _'<l·, · . : ·1;·_· ~ •• ~.... · • • · 

· • -Free· information ser.v-~~c~ · · ·· · . .. . t · · - ·· 

.... -_Cost-sba:dn~ ;~~.:. . ... ,: ~ .. ·.~ .. ~i:i_.: -~;~ 1 
· · ·.•·. 

\ # • ' • • .. : . ,./) . . ~- : . 

'-Sponsoring annual p~Qgram . ·. . . ( , ·· · .~ t J> . ~ ..... ,;;_,y. '. . . : . / 
-Long-ter~ management or -t>tl1er typest. oi-' agr~ements ~-·., . 1 . /• . ·/;· ' · • 

/ b •. -~r~ase ,the availabillty ff .. ~he S~r~aJDS an~. . ds )f0%7< • ~· t·,. .,. 

rec·:reational use ~prov1_d.ed for: in the' aquatic ecqsy~t~l'° as a. ~91!1pl.etrre_!1ta.ry· ~ ·:'.·" .. ~ 
. . ' ,. ·' ·'"' ·}) · I 4 •• • .. •• • 

NED feature. This would be accomplished•by: · . , . :_,: .. " .;• . l . .,. .•. . . .. i· '·'., --~ 

. (1) Acquir~ng nine .public .8Fc·~·es; 'cq~~~~?z:·s. -~~:.: .. ~ _·t;:-~ .. t\• 
along Ve'rmillion. Creek._ There would be 1/.4 mi~e .~,~_r?-P, -~~cp "·~y ./1'.o~ ,the ~ · 

points ti::> provide .for fi!ihing a~ boat launching. ··: :·\', · ·t , .' · · .- · . · 
J .~ (2)• c~nstructing ... access roads and par~,r:~ ·~pa~e .. "iit ,sti-Ategical~/-~ .;\':·· 

· leC:ated points on 'five of the major t;t'ibutaTy ~tr~ains. ~ . . .. • .. · .. ~ '\ .... ·~: .::·,_ ... :. . r- r • · · .. - ~- · r ... : 
-: ? l . ~ ••. ,. . . . ..... ,. 

. .24·9· (\ .• ,\ 'o ·~.::.· .. Jr .· ,.·. 
,~· ·.:.:. •. .... , ··t· C> "·9 -;--'. 

.;··.j . ,.. ' .. •.. • , .• ii' '· .\. .. • . 
. .. ,... :· ,:Vo.. ·· .. i.Jl... • 

. ). '.,' . ) . ' .,.. .. .. . ~ ..•. ,. ... 
!;;,; ir • • . ' • ·:~.;· 
·~·;df..": .f", ....... 

,·, ·_ ' \ .. ·' - .. - .·. ·" . 
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•' ~ . 

... .. . 

../ ~ .. 
;-'\, _ . . -A f~a,tut'e -.o_{ thf:·s. '.~Q _pl~~ would bt; to_ pre~e~ve th~~e his~~'"f,t\:al r. 

-J1J11en1t1es ~ · \ -· - . . t .: · · .. · 

·~. 
. . 

. 1- ~. \ - ~ ' 

I • 

- •J' 
'• ~·:-

, ~ - 1. a':. ,d,he sit·~.9 :.~k·~;~he ."'two g-ristmills ,an.~ the P.o~·a-;-at_O_!Q-..i -I~di,an ho4_~ 
• loc~ted,pn ~hese site~,would be.~.~quired. by_ .. ¥$t,at~ Historical Society., • 

If future land use Qhanges sn dip~\te they wJuld be .relocated. - .• 

· • . . ) ~-·-. The t~o ol·d· cenletariei and th·e ~~~tto wouf:i.~be developeq· as , · 

'poi't\ts ofLl!~terest ·fo; thos~ visiting the ~~·illio(~~_ek, va11'e~. . 

c. _ Jhe.-:O~egon Tra,il cross,ing on ~i~l li'n _Creek w
0

ould be :-P..~eserved 
and maintained, as a State Park and poi·!tt of interest for the publ If. Land . -

~. a~quis,i tion .-wo~ld "b~. nec_e.;s~zt in this area. 

"'3; Areas "of N t\l ·ai 

.••, .. 
, 

,. · Tfi~·planning·lll'e&-:-1-S~·n'.the-unique native tall g.rass prairi-e ~f the 

Ka.fisa~ fl int 'rii1 is' .· T})e. EQ-. pl an would p:· , rv.e ~~d eph~~ce 3',2':j o9a _ lier~~. of 
. ·.the ·n~ti ve ta-f i ~ras~\,~ai~ie ~ {nc::-luded ·.. i/. tofal --~~e 881 acf'es of · .. 

· ~' cropland t~ .would be converted to nati rasshnds. These additional 

i) : grassl~nd~ wOu~d •be deieloP.ed as strips al o the bo.liinland. hard Woods . 

L .· J~d streamt1-:anks and every· one-fourth ml. n _a .. mlsande-ring f;as io.~~Jhl'ough_ ~; 

·,-~~:t~e cropJ.ands. -Native- forbs a-nd--legume would .be included in t a~slQ.nd 

. ,, -

;)'. •:· -~ . 
' ' ·'. I ....... ,~( . . 

I 

. 
. ·· " 'l;et·,.. 

·-· 
• - I· 

•.t· 
. . ,. ~· 

:\ 'J. -st:rips. The fot~-stl ;~by 3,160 'ac~~s. - I~,a<l. i~iCjl', 
. . . "' ·-. - .. - - -, "'\ ·. 

··-~· -·. spe_cia-~ized Timber~Stand Imp oyement (TI) on 12,662 ~cres.,o.f :~en,*~a~ -. -./:.,.. ~-
_:_ .;,.: -forestd-an~,s w~d help .retain he aest~:t\c value .of the fo_~fstl~'ff!· .. ·[; ~:-..-, -

:• ; /f~~·~.- _ ·~with ~e: control of .poll . -ion fromApoiv.t _and no~-poilrt·.~·pur~es in'[ $._.,,._ .. · 
--! . • . - t ' _, yo -

, . 'Vermill ~~m. Cre_ek ~nd . ~1t~".J'.f~-t:~r~e.s. the , a~!-lr~l. beal_l~Y of approxim~yiy J .· . - -

,·.., '•. • ' ....__.. , '•.: Ir."'';\( I·• • • • • I, •• • • -~ •• ; 
.-:::.~\:: _- 12~~.1. es. -of ·st{eams ~.-~~.)~(~~.,· -'p~~s~r.-. ved _ ~-.n~ _ f-' · .. · nc~1. J.n. ih~. _:plai;in~· g a;ec(:_.·~· 

.:~' ~,~~ ,_"'- .~ _.· . ~~~r.resul~ 0£ ~:'. ~~cr~a:e.:::~ll_' ha?_~t-- . q~~-lify almost all w Jdli:~G· ~ .,.,.~ 
• . J>opµla 10•~ -wou\.t .':oreas•:s•g~•:_•_ca;riuy. "{ . · · . · • v::I,, . · J . ',;.i, 

,,. "· . p1~~n ..B:.:: 
0

EQ: "J\bbrev.i.abd. EQJ:vannition Accou9t •:;-;, .-
. - · : {Pa;HJ · . · ' . . ~. . . 

-~\ ) ,,A: ~. ' fl'\ 
• 1-~·· '1 • , ~~, 

Physical Land Res
1
ources ' ~'<: . - .. \:. . ~ •!fr',: 

1. · s_oi11 Sta~li ty: Under e1an B, ~ez:osion :~£. agri~ltural ·· ctoplana 

Vermillion ·creek. drainate ·wiH bi. reduced t,o. 4 'tons .per-1lcre per year. 
. "" ... ~ . . . . ... ' 

;~. ,q),~ture
0 

ai;is!. native s_ras~·1_a~cl .. to,le~f than _.i12 t~n. per -a_~~e per. re~i:-~ :; . ' 
2. ·GeolQ'gical R~sources_,; :.No change is a,nt1c1p~ted in the_ geo_l.og11;cal 

resouf~e·s of the-- planning -a~~~ as a result oi-.-Plan ·a and/or in- the.:fllture 
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r • 
.. - 2'51. 
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. .. .,_; . ~ 
·• I' ........ 

~ ~/ .., 
- . 

• 

,: 
•""' . \ .. 

. -~· ... b 

~·· 

.. ;::··. :t· .. · 
·)·' ··: 

,._ 



-~;, ,. : .. . .... 

·y1· . ---'---, ~· . ,--·-· -~------1. 
' ..... '; ,·· • ' ,·_1; ' ~ ' ' 

• • • .. .. ... • f 

' ,• 
. ·1~ .... - .. 

.,;;-· ... ·., ,, 

,. 
~ ·.;. 

. . ' ./ ,. •· . . " ., .. ·~~,. ' 

.~·~ir andW~ter Qualfty St~n~~J."~ .... · ·__ _ ___ .~·-.. ___ d.- ·,. . ·. .- . .- ·: .d . . ,H _ . .. '':':·'·~· 
_. -l' ;·.- . l. :t ~-1r Quality:· -fhe· s~i'lng .,srassl!lnd ~u~t11ng pro~ram of_ this. plan • ( 

.·· .. woulq produc.e a c~nsiderable ain<;>utit of sm~ke. , However, grassiarid fi~~ 
.are historically. considered a natural phenoaenon.. . .. . i> 

• . ' :·~ . ~ /. .,,_;; • j~• •. -~ •.• 

· ,.__:ij}; \ Water Q,':1al'ity: EPA and KanS'ls State ~oa:z:d·>1i"f·. Heal th water quality 

stanJia~Ji wi 11 be met or exceeded .• The turbidi t/·&~a~ in Jackson unAs for . . 

··inter~edi~te·f1ood waters will be reached. 
I 

Ecolog~cal Reso~rces ,~.~~ '!\ .·.-
/Ji.•,: 

<. 
··' 1. Terrest;i~l ·Ecosy~~~~ ·.The 

.. ·.habitcrt units ... 

effect Qf Plan B is expressed in wildlife 
.... '""" r" ·.~\ ·:·.·. "'· ) , .. _:;·.~-,~··: ~ ~ ~· ..... r • 

. .. / !'" .i: 

:· -

.-

/ ·-IJ.. . ··l -
" .. 4 .• · .• 

Foi:est lands . · 
C ropiland s . 
B~ome Pas'tures 
N'a-tive Prairies 

ot.· • 
• ~, .• (j_.t 

Acreage 

12,662 
14. 779 

' 0 .-·~;: ,. 

' : 
Total Net ,.. ~ 

Habitat Uhit:' 
Lost or Gaitu~ti' 

f. 3,681,265 
1-, 2,982,300 . 881,600 

.. 4 JI 

0 

··, . -~ ' 
~· l .. 

Annualized 
Habitat Unit' 

. ... ·' 

Lost or Gained •. 
( - or ./-) 

.;. 36,813,. ~ . 

~'~- _____ Str~ _ .. 
~~\ 

32,098 . f. 
193 . .;.. 

7,348,325 { 9,600 

• .;. 29 ,823 
8,816 

..... 73 ,483 
f. .96 

;.,.. 

59, 732 -/.13,139,890 
. ·I·,, . 

, . 
1'. • it) 

, 2. Aquat:H: Ec~~stem: The effect of Plan fi· i:~ 
ha bi tat uni ts. ' ,,, :>... . '· .·:, 

·:• .;; 

•:' 

.. l .. ·. 

Year 0 -. 50 
Net 

Acres H.U. 
~:;' -::,-<(-or)) 

ch:nnelized Creek • (01} ·.· 14.2 \I- 8.5 
Un~hann~_f ized.tree-k ~O~~-£ 67 :9 i4Q. 7 
Tributary Streams · (03)ep3<i.2 ;468::1 

:: )Farm Ppnds · : (OS) IP. 0 · f6J. ~ 

Y.~ar 50-100 
\' .. ' Net 
· A'~r~ s · H. U. -
--, ( -o·r)) ~----_.._ .... )'""~.~~'--.. -. ;-;·~,.....>" 

+ \'·4}5 ·-£ 
.;. (495 · 82.l '.,l49.2 

136: t .;.'68-~.l. 
i21 .. o t-63• .... s 

+'6,810 
-/. 6,350 

A~nualized 
Habitat Unit 

Lost or Gained 
(- or 1-J' 

·.;. 8. s 
.;. 44.9 
-/. 68 .1. 
..;. 63.5 

.. 

... 

.\. 
. , ) 

·- t 

,.. ~ . . , 
,·Total· . 

.•. ,. -~ . . 
_.472 •. 3 345. 3 .··:· 

•· 
, .. 

' .. 
. 
" 

,. · .. '. . .:· 
.);: ... 

•. ). ... -
,. 

'· 

' 

.~ 
'., .. .. ~ . . 

. j' \_'._. 
,• 1 ••• 

... ; , .. ~. '¥ • . .. ~ . '( 

. ·. 
•. ,· ft,'. 

. ~.L . . 4 ., • 

.. ·,. :t, 
: ... . 

'.t'- ... 

.., :' •· 

·, -. 
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. . c~n~:1~: ::•:.~~cl:;, •::d "!;::\:h;:~;:• ~:;:·::~~~ :y~~a :::;•: t:~~d 
· cond~tion equivalent to ··that o.f .the unchanneH.zed seguu~At. · Aft.er ·year S'O, 

,f .. • • 1 ·.•" ~' , j'f I ' 

the : .. ~hannelized s~gment wa·~ fricluded with the ·Uhchannei.ized segme~t ·: . _ ... : .. , ;·::·;., 
. . ··~\ • . ' •. ,,, ... ~. ·"',1~ 

·.~·' •. i. Spedal ;.E.~osystem Rela~ionships and Irrever~ible'.~l!llllitment;ts,_of "es()u~~es ~ .: .. ' . : 

'" Tne original native tall grass,. prai~ie ~as_ hi~~~rically: fourid in el eve central.·· 

niidwestern. States. T~e n~tive ·tall grass pr~.i~ie is a 'fire climax ,s al stage. 

, 

.. 

If f~Je is suppressed~ plant- successi011 proceeds to brushlands to juniper to 

.. ~n oak·hickory climax. . :· . . .. ~ ... 

·~ Historicadllf:, the native ·t~il grass Pl;.ai~.ies 
• \.· • •I ·~ ',•t .. 

·and man-made fires·/;· However, since the turn of ·'t:•he 

we.r~. ma,intll~ned ·by ·natuial. 

present century, man ha:; ' .. . . .~~ '.( 
si~nificantly reduced the native prairie acre.age by plowing th~ p.;rairies ta;-

raise agricultural crops. At the pre~ent _time, the Piint HH'l~ "of e~stern 
r 

Kansas and a small ·extension'lbto Oklahoma contain the_only significant remains . ., . . ... 
>1. ·~ .. 

of the tall gr'a_~·s prairie il',l North America·. · 
'. i\~ . . tJ. 'Ii~· ~ • • '. . ' 

Plan B w.ould enhance,jlnd. p-re~erv~. the UJ'!ique native tall gr',ls~ prii~·~e · . 
\ ... : ... ~ ~ ~ ~ . . ... .. . 

ecosystem of the· Vermil,lJ.on~l;j:eek ·valley· i.ri! .. b.~the,astern Kansas. , 

.. ~ : .. ·· ~e~g.raphically, ~he p~~nnj'tg ·area·.fr~f~·~.~~~?:in .. ~hat. is. left. of the 

·n'~tiv~_~·.~'.A'i~i.:'grass prairie, i~ .. North America;· -";~·t·: p~P,'v~Cl~s'.an ·ecotone of natural 

blueste~riterspersed wit:tt croplands, ~s*ici~~ed ·wo~decl d~aws, at}d .. flinty,. .., , .. 

lim.estone hills. -1 , · Jfj· . -~ .·~ 

. Th~ gr9ater prairie chicken, Tympanuchus cupido pil"!)latus; i.s indigetious ., 
to the native. tall grass prair'ies of the eastern great.plains·. However, the 

reduction i~ hibitat has s~verely ~~~tfip~ed lhe geographic distribution of 

t'he bi~d. . • " ·; ~. . \!" 

· ·. .. ;] Jt'cu+rertJ.y, smal r .fsola ted po;.ul~tio~s .. :QJ the bird ex.i1ft Jn Michigan, 
'. )1 .. : ; - • " ~ .. ;. . . . •• , .. :·:· ~ ' ., . ·. . ·~· ' : ,, . ,, . . ' 

~•·: Wisco
1
ns?n·, Illinoi~·.·~puthern,;~a11itbba,, .. n9~t~west'ern Min~~~~fat.'North Da~~~.~, . .:· 

and Missouri. ·Huntable· populations ·onl~ occur in'- S_ofith:Da.kota, Neb'ra~ka,· ; :_ : ·.• . 

Kansas, and~Oklahorna. 
:~ . . : . l 

The heart of the gl'eater .prairie chicken range iJ in the bluestem :; ' 

prairies -of the Flirit Hills· of easte~n Kansas. Three-fourths of t.he total - ... 

'•.c.. ... • /North America ~opulation is fo1rai in Ka.nsas in s.pring densi t~es of a·pproximately 

. ~:1...S~~ickens per square mile._ In comparison, South Dakota maintains a population 

densit~" .. ~bout 2 to 4 birds per square mile'. 

2·53~ 
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•• l. ··•',.' ~,· ..... t .. 
-· ".. • "°\' ... ' ,; ~ . . . , ~ ,' I 

• Plan B. would increase the c~rrying capacity for pl'airie cl\lcken by 

.· 60\
0

,. To accomplJsh thh some land u\e cnanges would have to take.place.•. 

.. 

·. ·Plant .successio11 would be. allowed 1 to 'advance to the brushland seral 

stage in ,3, 160 acres o~ grassy draws. · A tofu of 881 aci;.e~ of croplands . . '. wo1,1ld be reverted back to nativ~ grasslands i!l buffer strips and grassed 
,·· :.· .. ·: .::. . . ' . . ~ 

waterways. Fence' rows would be managed ~for the brushland :.seral. _stage. A 
' . . 

· .. ;i total of 314 .acres of supplemental food supplies in the form of unha~vested 

~~M.ricul tu~ grain crops and food plots would be guar~nteed. Wildlif~ ::>.'!°~.·~:/:' .· 
· , oriented Timber- Stand Improv.ement- wl)rk }fould be con4ticted on the fores ti ands. 

Effort wouid be put f~r\h ~o pro.diice: and ;;~i~~ fruit ancii' mast bea~~ng . 
·' ,.•" .,, ,.A, -t" t _, "t. ~ . • ' .. • • t• • • 

~j,~~s, especiall\" trees:'W.t.~~:C!'.vll:y or den produ~ing t,endend~s. Willow's,· 

would be planted along·the streamt>anks as a supplemental food source for 
. "" beaver and·.as a soil.stabilizer. 

' . 
· 4. · Rare ah~ Endangered ;·species: 

_t:. 

At this time ne~ther the State of Kau_sas 
•·. 

nor the.U.S. Department of the interior recognize the existence of'any 
• ·, ,.i.,•. 

threatened. species of faun~ in the .Pl~nnin~ area. The,_:::gre/t.er prairie ~hicken·. 
. .,J: ... ~ , 'to • • • /Ii ":• ·. • ' ., . ,, . • . . 

.','·(~ howe~~r, rsrrclos.,. sub.-sp~ci~s ?f the endangered~Attwater prairie ·chic:koen that 

is limited' to isoHtted pop,trlatio~s al()l_lg ~he coast ~~--T~x~~-· 
--- .. --- ·--·: - -- - . -·· -·- -·-· i - -.-;""'>~·····-·_ -·-·- -· ---- -------- -

Cul tu~~lly"" Significant Re~'.o~r~e~ . 

... 

. 1 ·' -.. : ;:· :. . Ll '.:Archeologj,cal Amenities: Plan. S. w~uld not hav:e a.n adverse eff~t.;n 
·· · . · :ar~h~dlogical amenities. lt doe's prgvide for ~ ar~heological salvage work 

co;tin&~ncy to rind .and pr~ser~e importa~t ·,arch.eol~cal 'it~~; ~~·pecJmens' 

-.... 
·.·· 

and data . when e'!li.nent.ly threa tlmed. · ' 

2 •. Historical ~:esourc,es: · Pl an B would riot have .an adverse. effect 'on / 

historica.1
1

.resources. It does pt"ovid~. ~. po~i~ive program, to p~e~:er~ two, '.:. · 
, . .. .. er... • .. , ·J • • • . , ., , .~ • 

gristmills of pre-1900 vintage, ~ Potowatomi Inctia~".house dated·abdut lSSO~ 

tw~ old cemetaries;.'an. old grotto and the Oregon .Trail crossing of Verrni}Jion 

Creek. ,.;'.::: 
.·,,-'· • A,'· .. ~'..:•, ~1'". • . • , 

3.. Areas of Natural' Beauty: Plan B has a positive program to preserve 
• • 

and 'enhance 32, 098 a~res of the uniG:~e native tall g.rass prairie of ·the 

Kansas Flint Hills. The plan.requires the ~qnver~ion of 881· acres of 

croplands .back to nativ~ gra~slands :iii, ~he for.m'. of cropland buf'fer strips 
. . (.. '· 

and gras.sed waterways. The grassland burning prograJ!l. woulkd have a very · - ' ... . . 

'· · ..... 

short-tel'JD effect on the aes.thetic value of° the· grasslands.· Hbwever, the (·:;·. 

native tall gras's p·ra,irie is a .of.ire climax s~ral s~age, which is maintaine · 

onl(bY ~ire ... If f~i:e walcompJe.tely suppressed, ·the grasslands· would · 

· suc.ceed into brushland~. . . ......__ 
. -218-
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________ >~·--
.... . . 

" 
\. The forestlands woald be increased by 3,160 acres. The aesthetic 

' value of the ~r~stlands would be increased by .speciaHzed .TSI work. . . . ' 

• Significant p llution sources, fr'C>ni sewage 'effluent, ·from the Town of' 
..... .... \,~ . 

'·. .. o~~RJ and rru ff from.'~everal livest-0ck: feedlot~ into the .~it~~l~~on ~reek 
· ;'_._ apd its .. · utaries would b9 controlle.f'. Soil eros~on wo(t~~ br-ao.ntrolled 

, .• ,, throug}1 p~/sical ·and 'biological 'm¥ns. · • ~· :· , ·· 
t""' -. ' ,.. ' • ... 

I ~J . 
\,J\ ,'/ 

\'.':,·\. 
. - .\ ~-. 

"·'. . f· 

t 

" 

Thi_s would --ehhance the aesthetic value of approx,i.mately '120 .miles ,.. . .... . . . 
of sd-eams in ·the planning area. •As the resui t of the increase in hattitat . :· 
quality there would be,. signilficant increasesd,n almost ali wildlife,,.;_·· 

' . 
~-

'• 

• ."~:':·,· I J 
1 • . ' 

"~ -.. i',_ 

.. 
. : 

' ,' : I ~ J ~ . , 
f - · .• 1 .... 

~ .. ' 
'\(_: 

• ')lo.' 

" 

' . 

.,. 
' 

-·--- - ---- - -·--·-----~ - ----------------------- _\.. ________ --~---·--·----~-~----·---- --- -------!--
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.. t· .. 
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' 
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" I I I./ Si nlficance 
Plans on 

··~)' ~· . . •. · .. •·, 

Measurement of Effects of Alternative 
t valuat on Ace n Water and 

, ··~~·· "" 
··•·'. ¥;·•' 
···"; . 

.:.,\.rr~:- 0:S~~p..ing a~d· Formulation of t\l t~rnatlve Plans'.: 
.\ • l 

Resource Planning 

.. , 

.. 
'• 

·· ... 

... 

· ··l:Tf'h~ r.esulting <displays in an EQ evaluiltion account will be o ... barometer . . . . ... ... . . .. . . . 
1'Q.f the beneficial and~-·.4-dye~se effec~s ?f each al te:i,:nati ve pl~n on· the ~atui-al 

. ~nvironment ~· 'TfiiS wil i ~:p~~ific~ll
1

y'7help, Step #5 in· the pl~n; formulationt;· 

~rocess where the Plf"ne~ i's t~ r~vi~w and recontf:tde~: i.f nec.essary, t.11e · 

specified .¢omponents ·for the planning, setting and fO,rm\,llating of additional 

alte~n~tiv~ pla~s as appr\>~iate or· m?dify th~ al~ern~tive ,Pl~ns alr,.·e.'ty ~,~ 
formulated. ~· ..... 

. . . 
B. Comp~~ng Al ternat~~·ei:~e-Ians:'~:.~· _t.:' .. ~ .,. • 

The~ .. evaluation accouttts will displ~y the full ra_nge of tradeoffs1
• within 

.and be~ween alternative plans.· .ihis will: 
• -, 1 . · All ow the public to make a more . ~nformed choice or expres.sion 

' .I', 

.af prefere?ce. 'I: ., 
,,,... 2. . e a bett;er frame of refei:enc~ fbr 'the decisiorun.aker~ ·~n 

h.is selecti~~ of a.· eco~ended plan or Corigre.ssiorui.L authorizatl,~ri of" ~n • 
. ' ' . ' . 

Note,: :,~is i~ why it .is important in t~e planning process to first formula le 

a maximized .'l:Q plan and · a max i~i zed NED; p fan. 

"" .. 
Developing Data Needed for Impact Statement. 

/ 
\ 
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., ·) 

\ 
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Dirk P. Lijesen 

'"'Corisultant~ INTASA 

Me'~lo Park. Calforn,iJa 

". .. \~~. '( ' 

" 
\ • <!» I .•. .. . 

The tiurpose of ~J1i.s paper i5 to di.sc;ub the ~mplitations:, associ,ated 1 

.\ with t.~~ requiremerrt· of measuring and d~s11>'iaying r~gio~~i ~~·v~l~pment· 
effect,~~s descr~bed i

1

n th~; Princ;,t.p~es anti ·:~tandards (Referrce l) ~ To· 

set_ t·he tone for this. dhcus.sion the section, on orientay..mf b~iefJ.y 
. . . . . " .. ' .. ' . 

sununarizes the. orientation of the discussion.. A .following section provides . . .. . . 

a d
1
etailed account of ~~e tex~:... of the Principles an~ S~nd~Tds_. ·and dis-. 

cuss e's it's appl'icabi li ty;. Subsequently, another section approaches the'. . - . . 
measurement of Reg.ional Uevelopment· effects in 'light; of. ~th.o ONerall 

\ .•'.- pl-anning, an~ evaluation procfSS for W~tel! ~ni{r~lated l'~~d . . 
. ·.,;. ··. : deve.1o~m~nff:' .. ,111is is" fol .. low~J-'by a· sec~'ion which highlighu· specific 

. \ 

measurement problems and makes the connection with p~rticula disciplines 

. _J.onyent.ionally related to the measurement· .Q.~ regional .de~elo_ ment 'effects. 

-·.: Filtau/, the.l~t sec.tion.draws a_rrumber of conclusiors ·and ' .. "' . ~ . . ~----- --- . - - -.. ---·--

are~ of further research. 

,. Orientation 
•. 

The ·orientation of .this session is captured in the follc)wing points:. 

.., . 

.. • J •. 

A discussi~n of region~! df!Velopment effects should \be oriented 

towards' clkrif'ying the intent unde~lying the Principles and .. 

Standards. The Principles and Standards can be seen as a first 

step towards in~orporation of important issues· and conceBns that 

pr~viously were not included in the planning process an~ that 

gave rise to. distortions in water and relatec:t'land development. . . 
policies.. By no mea.r,ts does this initial step provide_. a complete 

"cookbook". i.e .. , a set of .specific instructio~s to. the planner/ 
• ,J ~ •• • • • ~. • 

evaluator that will accomplish the job .of meRSuring RD effects. 

Having made an.important first step towards recognizing the .. 
significance. of regional development effects the ne~t logical 
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• ~ ·' ', ••• ---:..-.1. ' • ' • ·;_p. 
;, ; ;, ~·~.: ')", ;• • ', I 

·~: 1•. . i-~-' 

.·~· I t .\J, 

i. 

k I 

.. 

,, 

·'· ... ·• 
-~ .. 

._,·stop b ·~o !.rst••a'.1cr11r lnvos.ti,,Ote what typo ~f pro~od~ru ' · · :-:{,['.:'. 

. a~e avt~ i lab~.~ ·~O.·.i,mP.l:~inent 'the. Principles. and Standa'rd~" ~·Thf :" /~·11\ ·, 
requires further specification of ·the effects :to be measur ... ·~? ~7-· .. ... 

. \ 1•' 

. .. .Bll'd exploration of 11region-all.y orientodi' scientific discipUn;os .. :· ._; ~ 
• • • ' ·~ t. • 4"" ' ' "f ' '~ I .5\I 

' ;~~~in ~er~ of '.:t.tMi:z- p~s-.!t~~~ role in .th_p meas.~rement pr~cess :':!~ · :,, .•\., '"_ 
1·n addition,·and poUibly more i·mportan·t, it requires the ~evel.":". . , •·.• 

··! 

" ( 

,A ) 

opment of new pr~cedures because t'n .a num~ ·.of areas covered .. 
i .. '. ' 

by the P!rin.ciples an~ Standards there, s}mpl-y, is. no conceosus. 

"-~r methodcrtogy as t~ how t!b.mea'sp!.J' effe~ts: · · ·'~ - ~- ,._· · 
. . 

.r 
1 

N.ei ther~·a dis.cus.~ion o~. RD e.rfects ~o.r the meas~r.cment. ~f ~'il.c~ .- " .... 

effects <;an bQ held ~ithout .reg~rd to the enti~c plann.ing,a_nd.~: -~ .~ 
·. bv~:lu.tt.~ion pr'ocess of which~;in.casut~ment is a part. - ·c0~vc~~ly . 

' .. , ' . ~ . , . . . . . . . . '. ' . 

. ·~it is' ~·pns\dcred i rnp.ortant to s'tructuro thc'·discu·ssi<hl by ma~"'inR 

(' ·:c~~·li~ .. ~t the .. ;co.n~e~~o~. w/_~h: th~.r.1a.n.n1i:B. an·d e~~1,\1atio~··P,~of.~ss: 
Tius_ c.or\.nect.ton"~r.~~:~d~B the log1~al ·gu1de.lin_es fl~ to t~e. ~~t. 
t.~~t. ~:tr~~pla_n,ner~ef~luato: .. shoutd.";~ddres,~ .rcg·~~na_l deve\?T~ ~, 
~ffccts. ~ · · ·1 ' •· ·., • . •. • ".f '·" 

:!::~~:~. ~·~ t ·::·c ;:::·,~~t~·: ;:~~ 0~0 ~::;::::r ::~t , · 
to heavily debated. policy is~ue.s 'such,as shifts' in·~egic:£.-a~r ·.·• 

• 0 ) 1 

• incom·e .. ~o promote some ty,pe of equity between regil>~: .· -~~ 
- .. '""·'"'' .. 

quently, the· scope of. the regional devel~pment 3C~t'.· i.(~"ro·ad. 
f.Jeasu:~inent 'o.f pn effects· shoul·~ be considered i.n li1$tr_-.~·f;~ . ·· 1- · 

'• , ~ ·~· . .' ,' . . . ;· . '": 
providing the informat.ion base that wU 1 shed light.·on ~ch . _ r· 

• • ., . .... J. . 1~ 

policy issues. 'Al~hough region.ai develop01e~t is ~.qt·..;a~ "07"/f.~if!l" 
objectl.v , it is advocated that this policy perspectiv~ ~.main~'.'' 

cont.rast(?J'.to 'the mere pro vis.~ on· of' ~nu~bers ar.id' f ac~~;·· .. 
fy establi,hed Federal requirements. In this resp~ . 11if\ · 

._ J 

·¥. 

•,';,• . 

'· .JI i 

• •I 

.. . .. 
"'numoers and 'fact~'-' wil.l be~ome· meaningful if their r~latiori'sh~-~-: 
to policy making is transparent. 

- r:~• '. .. 
.. .... . ...... ".' \,.: ;'.~.· ,., ' 

~escription/Definition of the. Regio.nal Dev~l_opment Account ~·-!~~:;.1 

Th.~ purpose of this section is to focut•·sole.1?ti' a d~~scri·p_~iQn,1'.~-): · i 

. and/Q;·~~efini.d.on of the Regional Devel"pme)\t· ac&,unt as provided iri·.,_~h·e · · 

· Fede.ra( Register. ·The· objective is to· criticf,lli..revie~ -~.he '.t~t s.o ~~~~'. ~:~ 
to surface the rationaI-e and content of this account. ·-~ .. 

.. ,,. 

.. , 
\ 

· . 
... ·" '· •.. •• \ .. 
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' 

.. 
•.. A. 

. . . 
Principles ·and Standards· . 
Tab1e·1 .co!ltains the text.of the Principles regarding Regional 

Development .. The. 'following i's .noted. 
. . -- . . . 

·· In the opening .. para_graph ·the words benefidal.-, advetse, ·relevant 

/ 

. ··:. 
.~ 

-. 

• 
.. 

• 

. . 

., ! .. i.. 

' .. ,. 

0 

_an~· app_ropriate are used .. ·It is not .clear ·.how these words are 

to,.be further de'fin~d nor what v~iue 'judgme~t~ have alrea.dy been 

in0-prp·orated in· this ·display account; Cle~rly, further di·sct1ssion ' 
." ,· . 

is· necessary t.o determine if it is·. "appropriate" .to di,splai or 

what cons;titu~es ·a releva'.nt plan!1in.g regi~n. Value judgments 

are .neces.sary, in •designating ·certa_ilj.e~fects as· beneficiai or 

adverse.; Confusion can b~ l.essen~d· if such judgments are clarified.~ 

·•.,.~ •. The Principles call for measurement of changes in. regional i'ncome. 
··"11:(. . . . 
. , ~ _.These re.late fo a'..static income obje.c.tive. Fre~man-.}.lld Haveman 

note: ' •. ... 
. . . . \ 

''In generai, objectives concerning income" cari be, static or 
dynainie. Static income relatea to pbj~ctives include changes 

,. in national incon1e, changes in a~gregate regional income, and 
·!=hanges in the d;i.~tri_bu,tion\ of. income. among· persens ~or. regi .. ons. 
Dynamic i"ncome !'elated obj ecti ~es refer t_o ,the ·:rate of ,growth 
of national, regl.onal, or P!'lr: ·capi t~ income ~ve_r time ... Economic 
d_eve!opment, wheth

1
er reg"iopal- or nat.icirial,- is conventionally 

defined as an increase in the'~at~·of growth.of aggregate 
income. Hence deve Jopmerrt; is a dynamic concept. Th~ . : 
differeri'ce between ~tatic .anddyn~ic is not.an unimport'iiri't 

;. is~ue, because the· ,des~· g. ··~. ari~.- decision vari._ables relate,p. to 
a dynamic objective may · ·.quite diff~rent from tl}.ose · " . 1 
assoc.iated ·with· .a static·:.' bjectlve. · For example,. for a"given 
pro·j ect a redµcti9,n in. ·ef9proportio!l of total ·costs tha~ · ; 

.must be ·f"epa'hl by bene ;ieiliries .in the region can have a . 
·.\ substa~t-ial':effect 'on ~~~1~onal iilco~es d~_hout n~cessarily 

(Refere;n~ 2) . .,~~tf; 
1 

. : .• . 

· a~fe.cun~ the .-rate 0~1-.. h ;of regional inc~mc rn the future." 

'rhe i~p.o_na.~ce 9f. the 
1
: !~ .. f· disti~ct ion is further ~llust;i-ated by 

.the simple question;; "What ~o-~s: it meGtn to_ th~· decfsion makers 

if ii ch~ng: in r~giona~ inco!Jle is disp·layed? 0 
•• J · 

•,Explicit reference .:fs made-to external (di~)economies and':·to the 

accoynting:°of effects .in t_he pz:oje~t re~on; the adjacent r~gioli 
and the rest· of.tfie Natiorl. Both are sound steps-t~w~rds improve-. : . ,. . . 

ment of the planning and ~valuation proces~, i:e:, the proper , . . ' 

mea:surement .of e:ff"e~~s ~nd, their spatial distdqution'. However 

.~. r:··_. ' .• ·(< ' 
~,._·;:;~:~· -.,~· 
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·•I 

·Tab.~ I 

11IE PRINCIPLES . 

. · ..... (. . ~ \ . 

'TEXT 
• • y 

., I. . . 

'!The ·followi.ng beneficil1.l or ·adverse ~ .. ~ • 
ef f · . of the . proposed· plan on a sy$tem 
qf · 'vant · iannin ~ re ions (Stat-es, · 

· riv. ,..ha.sins, or communities) will b~· · 
. disp-lay~d·: w"here_ appropriate •. 

~, a~ . Income effects 

c 1) . Bene~f"icial .•. \ 

(a) The y:alue of i_pcreased 
output~ of gqo.Q.s and s~riices ;resulting 
from.'. a: plan. ac~rillng within 'relevant, · 

~"regions; 'and , · .,\, 

. (b) The va"lues. Qf _output 
resulting' from external ecbnomies 
accr~yig within r"ele:v~t regions. · 

••·'.'I. I . ,··~ ' ,. . . 
.. 

·1 . (2) Adver~e: .. . ·. . · · 

, ~-- . . (a). Th'4~1ue~ of
1 

~esources 
witl:i:J,.n' relevant· regions:r~qulred for or 
displaced by a ·plan .. · · . , " ·. 

~ - ' .,, Loss~s·· in output So<' 

res~l.ting frq'ro, external d~seconomies . 
·witliin the rel'evant regions•. · ·v . . 

.It b. Beneficial and advers'e effects 
09.otha~ components ·of regional) develop-

. ment. ' · ____.._ . 

. ' 

. ') uo 
··i·"'-IU 

.._· ' .. '9 

··.'.l. ~ ' . ~. 
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Explicit ·~eferen.ce•.to ~I· s ,. among 15s. T~]. ~ 

. I 
What are 'othe'r specified · ·· 
component?•of R_D~. ·,. '.... , '. 
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I. 

\ 

',, 

• . Decrease i~ income due. to , 
losses in output resulting 
rra11 external diseconomies 
in region. · . ' ,. 

1 · Regionf _1 incidence of NEO · . 

"' •. 

• 'Transfer Effect 

r ' 

' ,, 

'· 
' '· • 

. ,, 

,.1 I 

.; ,', 

a 

' 

'";"""" .. \.' )· .' .. 
. ·G. .. 

, , Ta~Je .II • , • · 

SlllWIY bF ST~D!i. llTH i!sPECT io TIE RD ACCOOllT 

l'. 
.. 

. . ' 

• Saili~ as for evaluation . · · • Include value to region ·of .labor resources 
· whertl .the methodology is , . used i.n .c~stru~tion or. installation of plan . 

dcv~loped iii some detair . that ~auld otherwise be unemployed or under 
for each p~rp0se. e111ployc\L · ' . .. 

' f 

I '' 

·' 

• Same as for NED eval11ation, 
~owcver, no specificlmeth· 
odology is lllt!ntioned:\ · 

·.Include additional net income to reJion for 
construction of p.lan and otfier induced· ' 

" activities. · · 

·. ~·\ 
·, 

• Sue as for NED evaluati~n. • lnchJ4~ regional payment for reso.urc~s 'c~ .. I\ A ' 
. :---. 

tr~but~d from outside regfon. , · . .'~ 

,,..1, 

., 

·' 
•. • Dollar Value 

.1 

• Dollar Value· 

. ' 
I 

.- Qollar Value 

' 

\ 

. " ·~ 

• Includ( loss o! assbtanct'p1Y19nts'fro1 
.,, outside the region to othei'wise uneaployed 

regl~nal labor, resources, .' 

• Includ~ losses in regional output due to 
displaced and subseq~ently unemployed · 
resources. .. ' 

. ' , 
·' 

' ' ,, 
'. . 

-.. lnclu~e losses in regional. net incOIG due \"\ . 
• to regional econ01ic acti~ities di~placed> ., ' · 

. by constru.ction or opera~1on of pl~n, ... · · ·~ ·j 
'1' ' • 

• Same as for NED. evaluation, · 
however; no speci!ic 111eth· 

1 

•• odology is aenUtd •. 
; !~ '~ 

'' 
' \ ~····.·~· 

1· 

' '. .• 

•• 

' 
• Determine geograph!.£_ l~~a· 

' \ \ . 
Note: Strittly, mional inddence H ·not·. 
---. fr1 , 

ti on or; beneficial- and ad- , 
vme NED effe:ts in rele· 

,an effect but indicates where tHe · 
NED emcts tak'e. place. 

, vant region and rest. of 
NJt ion. 

• Enimate transfer as fm· : The three. ~pproaches ·provide comparlble 
. t ion of the nore di.mt pro· results, WR.C is to proyide inforution on 

;)eat outputs on the region the appropriate'mu)~iplier values to use ·. 
. being considered .. The frac· for specific planning studies. . 

it iop can be detenined fr01 • ., 
input-output, economic base . , 
or Keynesian mul,tiplier 1 
studies. · 

' . ·1 • 

< I • r 

·, 

. 

' . 
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Table I.l (continued) 

I ' 

.. ) 

l .. 

....... 

' •.. ',l',•.~,',1.~··· ,• 

'.:.·:. •.· .. ~; .. :R~gi'onl~, ( ···=· ·~es·~.rates of ·• 
, '. . . 

• Change in number and 
. · · . ·: '. eap1~•nr1 1

• , , ' , nl" and re ted 
. ~.···· "' ·· . ·. ,"~ .. · · ·. • .iilnde .: Pe , 
"· .. '~' • ':··~·ol .... \ '•: I. ' • 1 

. ' \ I •I I~ .. ~:~, . . · ... · ... ~~· ·~ .. ' . a·(.. .· J f ' 
I . '1": '·'., , I · ( 

,·· ' .. 

~ 
I 

I l 

' ' 

~' '· •. ' y"' 

,. . . : 

Population 
Distri'rAltt 

Regional 
EconOli c Base. 
and Stabilit; 

·) 
-\. · 1 r. · 
• JNopulation Dispmal 
. ~nclyding changes. i\ 

the urban-rural · 

• Di vers'i ty of economic 
· base. Effects of inter· 

est include: (1) .g~lance . 
of. local and regi:On'al 

· economies, J2) regul~· ... 
hation of ma1ket activity' 

\and emplo)'lllellt fluctua· 
tions, (3); effects· and 
acc0111panying uncertainty, 
( 4) change Jn couunity ' . 
(l'Olith. 

Envi l'O!lllntal · ·• Similar to ~Q .aclount with 

~
dition. s,of . . emphasis on regional· in· 
cial Resionll. cidenca. 

ncernt r ' ' ' 

'i 

typ~f job result· 
ing f ro11 plan. ' 

>~ I ·, 

• Change rela~ed t~ a ( · • No 

1 

spc;ific methodology is -~~ 
goal in the geoaraphi~ . tioned. ; 
distribution or popu· 
lation _and emplo)'llent. 

·,No specific single 
indi~ator in<:luded · 
al though it is sug· 
gested that beneficial 

· and adverse eff ectlare 
measured by comparali ve 
indices relating to 

,:fluct~ations in output, 
emplor-ent and prices. 

~ Quantitative and qual~ 
itative phrsical des· 
criptions. 

' I 

' . . 
• No specific methodology is en· 

tioned. · · \ 

. ' 
I. 

'ICCO\llt, 

.. 

,• . 

I ' 

•. 

• llhere poss,ible cate1orize the chanps 
.. by relevant service, tl'.ldet llld in· 

' dustrial.sectors, with· seplrate.esti· 
mate for 11rlcultur1l eaplo~t. · 

". Cl•ssif)i n~ture o · chanae with re·: : . 1.i.f 
spect to level of s ills w~re · ~ · :1-· ... 

practicable. · . 1 .~ · • . · 
' . .. 

• Classify further in te of qe, 111, . 
avoraae wages and labor orce partlci· ·· · 
pation rates: · ' ' . ., 

" ,, 
• Specitic

1 

distributi•t..eoals of~ 
· taining the rural popu\aUon bue Ind 

drawing .Ore people into outlyin1 1re11 . 
. are stated. They are to be used in ~ 

judslng the beneficial 'or ~ver1e ·' 
nature of the multliil distribution. ; · 
• , . I. . ·"·. . , 

·• Plannin~ reports vire to incl Ude: " 
1 

·: 

(I) Statisitcal description of. t-e 
ar~a 1 5 cqmnt econOlic bue. hiihli&ht· ' \1 

·Jn& the 1~ploymen~ . .'co.ricentrations of· ' 
.concern, (2) Projections of .future 
employment with and without the plan, 
(.3) 'The percenta&e rlduction in thl 
area's expected dependence on its 

· specialized type bf •PlOYll!lt, with< 
as COlll(llred to withi>ut the .plui. . .· 'j 

.~· .. ' 

'' 
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I· 

.. 
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ly undert~ken by a single .Federal, State 
or local ti · for the purpose of authorization or 

"'"··_a_e ... ~~.l ent of plan implementation. These studies ,are 
con '=1 . Etd to implement f~nd~ngs ,' conclusion, and recom-. 
mendation of framework studies and assessments and 

~ .• ~e~i_onal or river basin _studie& .which are found ~ 
·;·· neetied in the next 10 to 15 years .. As with fr,..-e~~:k 

.Studies rutd regional Or river. basin plans, they Will I \ ~ 
consider both national -economj..c ·development and environ-· ~.: 

' . 

mental.quality objectives." . · ~ · 

Mea~urements 0£ RD _e_'ffects is called for in speci~fic cases. .The 

Pr.i.nciples and Standards state: 
" )_ I 

\ 

"The regional development account embraces several types 
of b~nefi cial effects~ such as (a) increased regional .. 

-income; (b) increased-regional_ employment; (c) populati"8n 
distribution; (d) diyersifica:tion of the region'cil economic 

- base; and (e)• 'enpancement of environmental conditions of 
i"P,.ial. regl.on:a1. concern. There are major d · ficul ties 
in, estimatin . s·ome. coin onents of the re ionat' develo ment 
account, such. as., the location effects as well· s estimating 

. the effects of a'N.'l.an on regional employme~, population 
_distribution, ancFtfconomic base and stability. For this , 
reason a complete '•'disp'lay of beneficial and adverse 'effects 
for all components:' in the resional. deve lopmqit <account 
wi 11 not be nrade for a plan unless d±rected by a Department' 
Secretary or head of &ri independent agency." 

Mehsu·r~~t of RD Effects iri. the Plann:i'.1.· and. Evaluat"ion Process 

'· 

, The pfev1ous section has clarified what type -0f effec'ts fali withiri · 

the'RD'account;.,. In doing so, the-connection with water resource planS-has 
' ; ~,,,_,~="been tacitly a;ssume.d .. To identify ;and measure RD effects in a particular 

. I 

planning ·context _it: i'S necessa1y to surface this connectiop expJicitly; 
. . ·,, .. 

i:e·., to determtne ~ow~ impacts and,_ in pattifular, .. RD effacts coipe abouf. 

T.01.provide a benchmark ~or this _dete.rmination. th~ fdllo~ing. subs~ctions 
-dilcuss the planning and evaluation process jlild_. .. t~e impact· ~ssessment - · 

process.~ • \ 
. ) . . 

A. • A Plannin Evaluation 
) 

Majo.r elements of the planning .. nd evaluktio~ process are depicted 'in 

thei.r simplest fo by the blocks in rgure 1: Central to each step .in 

. the pr6cess is th use of sp.ecific pJ~nning objectives wh.i~h result from , 

~the need identificatiop phase as ind~catea in the fi;ure~~n formulating 

· alternative plans, planning objectives provide ~irectio~ the study. 
• • • • • 

'I --~·t ... •. 
J 

' -- (;. . 

•• 20G 
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"In assessing· impa~cts, planning objectives pr'ovige a first indication of 

.the impact areas to be analy£ed. In evaluation, planning objectives 

provide the criteria _tor identific~tion of benefits and costs and ·for 

comparing alternativ~laJ}S. In display, planning objectives'fo~the 
most important category., Finally a well chosen set of planning jectives 

enha9ces the ultimate likelihood of implementing the re~mmended p an. 

,..--:-.~tarting w~th a preliminary formuiatre( t;he P.~anner· proceeds in an 

i'terative manner (as inqicated by the feedback loop, ii\ Figure 1) towards 
,. , : . . ·, . 

a further specification. That is~he basis of alterna.,tive bimefits 

and c~~~s' or. on the basis of .trale~offs ,~cmg p_lans, i ~ may be. necessary 
I 

to 'repeat task•· within the need idpntification pfocess, to reformulate 

planning objectives or d.ify_ansd expan·d. the range of ,alternatives.· 
- I 

As this iterative process c ntinues, each step within the loop ·~p per-
~' 

,formed in incr.easing detai Each. task does not necessarily receive the 

same lev.el of treatment du;. ing each iteration. and the steps are. not . 
usual)y executed in a strictly,sequential manner. Rather, the feedback· 

loop .'is designed to un.cover and strenithen weak~esses in plans already, . , 

formul{itt!d. Briefly summ<lrized the major steps entail the following: ·~. 
·1. Ne~d Identification., ·Figure 2 gives a closer look at the.ne~d 

identification blo~ of Fiiure L Th(\ function' of need ipenti/ 

fication is to derive planning objectives -for water resource· 
\ . 

plans that will be resporisive.to d problems; tbi~ · 

~nalytical effort is th!~fold: (1) analy is of public concerns 

to arri,ve at an understa:nding of desires ··and preferences; 
' 

1
(2) analysis of resource management problems; and (3) analysis,· . . 
~ functional water resource areas (flood contror, water supply! 

. 1 -
etc'.) a~ a m~ans for resolving specifi~~esour~ pr_o~lems and 

for contributing to the satisfacti~f:public <lesjres. Th~$, 
. .J 

need_~entificat~n for~water resouree management is charged 

t_ th analyzing .r~o'Jitj.e problems and-}nterpteting public, concerns 

while recogniz~ng the potential of water resouFce systems to 
&· ~ 

alleviate both. 

Inputs are the .c;ame as shown for the complete procedure. 

_ Thre~ types of ~tanning objectives a:_e indicated as ¢':1~puts: 
(1) those expressea in quantitative terms and with reference to 

.267 
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PUNNING OBJECTIVES 

'•. 

.. 
NEED . 

INPlll' ' ... IDENTIFICATICW 

. . 

lllLTIOBJECTlVE POLICY . 
• NATl"L ECOtOllC . 

. DEVELOPMENT . 

. 

• 'ENVIR!HIENTAL QUALITT 

• SOCIAL lfELL·BElNG . 
• REG IOOL DEVEUIPNENT 

WATER RESOURCE AND REl..4TED PROBLEMS 

) 
'I 

,· 
. ' 

ALTERNATIVE 
. .. 

' WATER RESOURCE PLAN . ' ' 
·pw IMPACTS 

·, , ... ~ . 
. ,' I 

' 

" ' " FORKl.LATI ON 'i• 

' OF ASSESSMOO · DISPl.4Y 

MIJLTlPURPOSE OF EVAWATION OF OUTPUT 

WATER RESOURCE lNPAtiS 
•' \ 

' ~ AESULTS 

PLANS 

' . -..... ·~ 

; ' 
\ A WATER RESOURCEPLNI 

~ ... "· PW BEHEFITS AHD 
I 

.wrTH 1l!E·FOLLOW1NG. 
COSTS AND TRADEOFPS 

' 

FEEDBACK UXlP USED TO fOR)IJUTE P~ .V BETWEEN SY~ 

INN ITERATIVE *NNER , I .'i 
I I 11 

. l 
I 

' . t 
I ;, ' ' ' 

rview of Plan Formulation and Eval at1on Figure 1 

I' ' ', ,·; 

\ 

. ·. 

\ 

I ' 

ATTRIBUTES: 

• COST EFFI~IENT 

• RESPONSlVE . 

• PLEXIBLE 

·• Cl»IPREDIVE 

. • IJIP.LEMENTABLE 

/ 

. .I 

I, 
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INPtll'S MAIN ELEJIENl'S ·MWl'S -· 

" \ 

J ':' \1 
.. . I 

:• 
· A STATIDT OF KILTIOBJEatVES 

. • NED 

NIAJ.YSIS .OF 
..; ~ 

~ 

• EQ • 

\ • SIB 

• RD 

. PUBLIC a»mJIS 

. ' 

' 

• · ARTICULATll*·OP 
DETEPJllNATION PWNING OBJECTMS 

\· ...... ' 

OF 10 M AFPECTED 1Y 

• OBJECTIVES EXPRESSED IN 
~JTATIYE TEH AND Wl'111 
REFEm TO A PARTIQW. 
LEVEL OP ACllIEYFJBT. IX 
TEAKS OF q.LWfITY, ~m· 

. AND Ux:AT41f 

, ~TER ~ AND -RELATED PROBLH 
j ~1El amaa· PINI 
'• f' ' • O&IF.CTIVES EXPRESSBDJN 

®ANTITATIVE TElll.WlTJDlf 
I ANALYSIS OF , REFSRF.NCE 10 A SP8PIC , . , ·. 

. '1£VEtOP ACH~ . 

' 
'', ' • O&JECTIVES EXPRESSED" DI 

I 

1 
l!L\ITITATl'll 11111'1111111 · 

; ', . REFSRENCE TO AlfY LBVBL . 
., OP ACHIEVllOO IS' • I 

• , lllAPPROPRIATE · 
' . 

. ' 
' 

ANALYSIS OF MCTillAL WATER RESOORCE WAS 

) (FILlli ~ 111111 SlllPLY,. 
\ WATER MSED RECREATION, ETC.')f 

' 

' 
0 

Figure 2 An pverview of N~ed Identificatio~ ' .' 

I 

ill.• Re\o.urce refers to ·~y element in the physical, chemical or biological environment that· is ·.either an 
input to a traJlsfonnational process rp that satisfies the recreational,. aesthetic, cu.ltural and 

.seientific desires of Present and fu'ture populations. Thus in add!t'ion to the traditional ~and, .. 

I ' 

· ~ater, minerals, etc., '"resource" '-eludes examples such as: any ,species,· tree, or.· open spa~e. 

' ' ' 

, 1.\ i \ 

... '. ,"'. 

' , 

, 
I' ' I . " ' ' ~ ' • ,:.! 

~· .i ·• ' ' • 

' 
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tJ • ·•' ·".:.~ .... 
a particular level of achievement in terms. of quantity, quali~y "':~·. 

anc\ location, e.g., provide at . ."least, X MGD of wat~r.bf qua-li:ti.' 

• Y at l~~,ati'On Z; (2) those expr~ssed in ,quantitative t~nns •. 

witftout reference. to a specific level of"kchievement~ .but rath.~r 

the desired level is expressed in terms of "as. ml:ltjt as possib17'·~-.. . ,.... 
9r "as little as· possib.le" ,, e.g.,. proyide as much -water:-ba~ed 

• It • 'l • ".'. • . 

re!=reation as poss-ible; and (3) those expressed in· quali tativ'e 
.. . ~· 

te~s w~ere reference to an~ level of a~hi~v~ent is.inapp~{.i~te; 

e.g., preserve cultural ·landmar~s. (In this case, planning"' -', ~ . . . \ 

.'ob.~ectives express the fact. that considerations which presently i' ,:_~ 
.., ... ;;. 

do npt .lend th.eniselves to quantification can still constitute 

an integral part of multi~bjective planning.) 

2. . Formulation of Multiobj ecti ~· Water Resource Plans. · The purpose . 
. , . ·. r >" .• 

3. 

. of this step is to formulcite pl fins in accordance with th_e _speci~i.ed 
. • . . I) • . ·. 

planning objecti~:s and the more general muitiobjectives. Sue~'.". 

·rians may b.e structurai -. e.g .. , construction of wate.r supply. col\ ... 

vey~ce networks'. flood control reservoirs~ wastewat.e~ ~.reatme
1

f~ 
plants; the formulati.on. includes oper.ational '· maintcnanc,e ·and · · • 

~ . ?. . 

financial considerations. The plans may also include nonvru.c.~i:al 
pr ins ti t_utional approaches_, e_: g. , purchasing flood plai"n 1~/:• · .. (:-~ .. . .. ' . ' _-:-. } . 

for conversion to recreational use. Thus the planner is ·foi:c6d to 
. . . 

view· the pl~n from the broad perspective of· its pbt'entiai to 

beyond _the str:ic~ w~t~r resour~e· '' ' 

In this regard, the multiobjective framework 

alleviate a range of needs 
.-•"' "" . 

related problems. 
• I • 

requir~s act~ve cooperation between the, water· resourc.e~lah.n~~ ._,, 

and members of ·;elated enginee_ring .and design professions su~i, 
, as· recreatiop' -planners·, urban. P:i,anners and architect's in.'order ,:· 1 '~.?

to fornn.liat~jnnovati ve water resource systems over- and?~il,c);v~. -, , 
tl}ose based strictly on sound engineering prin,,.cip,le~. ,J~ · . (. 

Assessment of Impacts or. 'fhe purpose of ·this step is toJ.~entify - , .... . 
and measure the impac~s: .o·f al ternat1 ve plans. thereby_ ·providing 

the data base for ·de_terminiqg_ th~ pl an' s performance. Input · 

consi!;ts of changes- in the availability (supply)· of res<>urces 'that 
. . " .... 

are directly cause.t by the plan, e.g., quantity. of s~rfac: wa~e~-

increased _by.~a res$Wofr,' .wildlife stock eliminated by land _;· . ·• 272 
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deve-~pment. The outpot is an ~asse~sment of ·:ttie qualitative :an<f 
. . ~J ,,..,.,.. • . . '. . , ' .> . . • .•· .• 1 

quantitative .consequences of",these resource changes on the . · ~·.;;,,. 
'"ii:• ' ' • . I . . ... »" •: .,,' 

· ·~conomic, social .a.nd· enviroRmentM domains; Al tlti'ugh the obj eJtiye 

'· ·.is to identif1 al~l p6ssible impact"s: ·p~acti~al con~idera~i~~s; ~ .. 
. . , ·. ., . .P. . : . '·. . : . • . . 

:require that the planher:' s ·,ju~,~/Pt o~-invoked ~o .establish._-.a J~: _ · ·.: _ 

realistic ,searc.h pro~_ednre, c\ri?. to_ de_termi~e t~\impli~ions .~9at .. 
· ,.,mos-t likely will hav,e-~ bearin~·o~_determ.ining,"performanc,~f.· Thl1;~1'· 

(:.::::::~.·:"::\~:i~ :~;~r :~':::::! c ~:;:;:::;i;;! · -~,r::ti~n•. 
~d ~~ds aga-m)w1 th. s~ cific ~easl:l_re111erit!?. m terms qf a .. hmlted\ ~et 

· of indic.ators "for q ' ·~t'a'.ti~v~ 0impacts~d descrip.to~rs. 'fo'r · .... 1 :. ~ 
quali tat'i·v·e imp . • "'. ': .. \(·~~ 

"" ·~, '!1 .. ··. "·.. :.~ . ,.. . • . ... .f. • .• '::· ,:·) ... ~\=: 
4 Evaluation. 'The_"p~~OS¢ of tl+is-~~~- cir.?e~~2-j 

' at ion of the significance of· ineiisttr~d -impa<;~ i ::r. e., be~fi~ial / ; <'.· :~:~ 
, a'nd adve~se 'ff~cts ,are id~nti·f~ed 'eJhich ·~&y {'d -to .i:e-fo~~~a,t~~~-~'.4{::.'.· 

') ·of plans, whi l~. ~n~ignifi c?rit ·~lf~c:~s · ~~e · 4i~c~ded. (d~Jf:~ffio;, ."'f?~::~l~~j.:~ 
-this ~ffort .;'pro'l(ided br est~'l:iishini pla:nn~n:g.- Qbj ecti 'd'es ancl' 1 , . ,~- .;~ 

~. 

It" 
.f 

I• leg(\~.,;-_reql!i~~~~t~J~ .. ('zl c'~mP~;i~on pf_ benefici-~l ·an4"'0 ad.v~rs·~ . '.:~ /.:" .: .,,~:: 
.. , ·. \;,~. - . . " .. ' ' • . · . P;~· · . · · /· . ' r, 1f 0

;. ,-, ' !~, !; ., .f ;i~ ,• 
_effe.~ts :among· alternative; £1.ans •,. w~iclvprovides ... a b~s_i.$ fTJ~-1 .' ~ ·. · · -~~ 

. ,. . :modifying .plans. to.better' foq~s'on.'des·ired-·q'Utp~s;·-'a'rtci/(:f.jl!:~ei·er- .. ~.~:·. 

• · .. ·' ·_. mi·~~·tien .of ·final ·~rade:-_'offs am~~~··~')ans wh.ich~~~"°yi~{~he'·_bis\~·~<-~-'-~;.~~ 
' : . ... . • •. : ""' :· . ' : • . .. ~.· "'· . ... . . ~·· .. ,;··.~-~_,.; t.J~ ~ . . • ~-it!!!'~, t 

· for rank1n·g· alternative$• ·.: _. -· _t • · ~·~·: •.. ,.. ·.,·_ ,,;:·.~,. 

-=~---~~--·---~1~~1~~e~~~-t-~~<>~~:~-~~~~~;~~-oli'~~i1~t~~~--~-~~~~;··;~-:~~ii~r~~l'~~::'·-~·--.~-~.~-~:'.~J~~~ 
. ) · .. _ . · ins'u'tutiO~al ~~~i~~e~t~ neco;~•n fO_r:s~~~ .. }u1 ~impt_Om:~~tioO.(.' 

of a water resouTca p~a~~ i.s .. • :.cos,t. -al_\.~Cl!t.:im~, ~s_t sh~ring, _ 

' - - ... finan.cial c'atryin·g capab.i lity of. cqoperating 'institutlo\is. :binding 

~ · l~g~l. con~trairtt.s1 ,. e~c .... _.nius' ;'.b~ ~lann~i 'm~t ·tf.o~o~hly ·~~ami_n~ 
) 

/!.· .. · 
. ··\· 

. ·~· 
" .. 

. . 
't .· 

. .., 
. ~ 
... : 

the ~Ian's imp~i:t on existing "institutlons in o~der to ide~~ifyf'_; 
i·inp~diment~ _to implemen~~tion and ~han~~s· .i:n the 'plait· th_;'t _m~.¥ be.'. . 

.... ,'reql,lire~ .. to ·~nhance' the chance:·· ~-1&p.1ement~ti<?:p;· ·. · : . 
. ~; .... : ·' .. ' .. '·.··.·.~· ~·· .. ~:;:.'·\ .. ··' · . 

•6.' Disp1~ay._".The purpos.e.of~"th" .·'step:!.~ to p-t.·to tllie~pu~l~ff!;:· 

· ·. , .a.:fe:~? ~lannilng ~ins,~it ... ons.· an~ ~c.i~i:., riiak~~s,- t~I pl~s, -~e 

~ . 

• • contributions 3f th'ese p s ~ towarq~ pl-'nn11\&. obJ_ectl ves • th~ · 

~ plat'fi s-~t!cip~ed. be!lef ~ial and adve'i~~j~ffects, and the tr\de-. · · 
•, ~ • I , Q '1 , • . • ., Ill ,•. 

: " J 

.• . 'i offs· .among_ alternat;i..ye~. ·.,Jn addition, this_ step d~splar~ ' 
:$ • • • ' • - •• :.... ' ,. I • o t. II ·:i • 

.. .. 

· .. ·. 
a '• 

.. '('' .... 
Q... '· ~· 

-:.··~··· .. ·. 
':. . 
. . ~ .. ,.~ ...... ~. 
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. ,,, ' \ :.IJ.· ..• · '.• .. ·~· ."i, • .' ·--:-···,. :·" ,·.,.;~\.: .:\~r.·~ftf ... ~:, • ·· " • . ;~ ". · .. :~~·}\ · · · 
'1 i,,. o·.~ .'-~ ·:, reqllfrements· in terms of cost. and ,inst~tlltio~ai ·~~n!?ements for .. 

.. ~ · '.. ~. · fi11anciJtg, ·operation ~ .mainten·~nce, This display of results 

,;· 

1 

P.7-qvid·e<,~h~., basis for d~cisi~~J{'king Pwl th l'~spect to recommending 

any f'je-~ati~e for action. b~ J'der~~, ~tate or. local governme~ts. 

act Assessment Process · ' 

r 

B. 
..... ,, llo~ing deiineates ~he SCORe of the imp;ct ·.assessm~nt ,prj,'~ess ' 

) ' es a ·genel'·,fll struct4re. ·· ' 1 .. · .. 

~,: -e-'' ·~ 
ti! . ' I ... 

· 1. The· Plan. as a Source off Impacts-:' :. '~ "i! a: ' ·. · 
"";.. • _.··. ~: w~ter resoOE~_e plan, induc.~s an in~ni'te rftunber of changes• thr~ugh ~ft,~: 

· r · · ·· ~-· c~ain· of ~ause-~ffect relationships., fur examp~. i1.T1proved water ,quan'ty 

•· pi"~nning. may. result in a quantitative· change in· the amount of me·rcury . ., ' . ., . ~ . . . 

··--'---·- d~~_:~arged~int_o ~,~at~r~o~~~~;"t_his_i~~e~~-~~.~~ch~_g_e i~~~-~-dered a prim~~~ 
impact. The ·primi!ry impact. in turn. se°f;'i off. a serie(o?.':effects that is • 

• a ' h .' "' • 

. ~neoretical.ly unl.\plited: reduced m~rc\lrY content .permits utilization· of ~,) 

. !he ~~t_e.I'course by a number of ~:ln.trie~ previously' 1'tec~uded,· or t\e · ~ 
. mercury' com110.unded in. fish. is: redi..rced which_ in turn reduces the h~~l'th • ., -... 

. ' . . . . -~ 

haz1r4~due to metcu,~y _poisoning\ whi_clY .. has 'i'!)pli·cations w,i :h.:e~~ct t/l"';. ..·.". 

, ·: .. the"lorlu)lun.i;:'s image b~c~ius~. ~ublic fears have_ .b~en .a._llaye~~ _and so1 y~:~.;.:' . ,f~if:_;: ' , Impact 'asses,smeht is ini ti'cit~d by sys•1jlm~ti-.cal ly. representing ·the . , . ·· 

. •' . · 1 wate~. resource p'lan -,in o.r.9er to. i.~enfif~· pr-imary' imp~~ :~uks. ·arid . . . 

-.. 'sub!i.e~ently._ t00.~easure· i'ne_impacts irr\i'rm~ of .basi~-~eflec'J:~g·._. : .... Q. 

-· ··.· ·.·-·-.:~ '.,: __ _:cnange·s···r1i··"tiu~n·~-~-ty:;"·~-~~ii"t»;··~a·i~~~tio?'-~./~~-~-~·~;c;~·:~~~-.Ii~~~-ug)..¥> genera:i ~ 
.· ~ , "methodology -is av}'ilable, a useful devic~ ~s .,t:o consider· the plan. iri ·t'eorTJls,.:. · 

~ ... ·: ~ : . ·. ~:ouip~~ ~d . i~puf~:·~eed~d ·¥' .. P·r_o_?,u~e~ t.~~~~ ~u'tpu~~;. For e~cimp1~ ~- . . . -~ 
• .. , . . \.ii;~ur~ '3 presen'~.9 ·a.,~~mp~~!i~~ r~:-.~e'Sentation ._.of ·~. r~gi.~na,l · w~st~w~-~.er :.'. 

. ;;: 1"anagement (WWM' :.plan.-w~1~~: _p~ov.·1des ~~ c:oncep~a~start~!lg poinr for~ : • .... ,. . .. . . ' . . . '.. . . . ~ 

ident ifi cat ion of." .primarY. · impa~:t sources.·. · Hdw~ver, more detil,i 1 is. required. 
0

'f ~ .·. to c~r .... .ou'i:· th~ m~Asure~~nt\·~·£ :prim.'!-r( impac·t~ -~nd_ t~· st~~~ ~e ~·~e -~ea~ch° " 

.• \ f~r ~11) ~-f~ti~n~;l.·.'.':ii~s·l~.h~:~~la~ i:~ ·r~rthe~:dM_ineated \nd ·ri~ary.~i~p~c~ 
. ' . . . . . ' . . ' . 

""', : 1 sour '_s are ~lassi·Hed _as th.e"y relate to imysic~l aspects the. plan. · · 
. ."".::', ·1 • . - • . ~ . . • . . ~ '· -11 •• o:. .. (,.. • 

.·· .. Spec.ific ~egional·characterisqcs· and plann1ng'obje_ct.ives are u.se"O.tO· 

.· . edtab1·i-~h ·di~~iit~··fb~: and: P,rioz:i~fo. the· ide·~flfic~tion "~~ · 

~~ . :~t~~~~:a~~~-t .of ~mpnc.~t~~~_s:. t~~ i~le. _fb~·a .. ;~gi~n .dy;icien.Vn water ~ 
r~ ·· ~.,_ ·suppi~•the ·potenti':li of impwved water ·qualj;ty as an alte'rilative sttpply 

. ~-i··· .: '·· .... . . • . . .· _,·· .. ,· .4illil.: .... ••· -':·.; / .:·':.: . . ·:· ~·' • -...'. 
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a region deficient in water-based recre~on, 

high quality ~~ffluent fC;>r ~ec.re~tion~l .rposes
1

'. 

... :· . 
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''J, ~ ... 

.· .tABOR---..... "' ·. , .. 
l ':'.':. 

. ,; I U<1wER AND--+ 
~-•: ... '.:' .·~ j/.ATERIALS 

. t-0·--· --~ ~ISPO~ED s~~s 
..,.._--•QU~LI-i'Y AND ~ANTITY. 

OF. Ef'FL1JENT . . I 
}

PATTERNS' OF 
. RESOURCE 
. USE . . 

';'I . ,_:... 

·,., ..... 
•Q • -~. 
... , .... ~·· '~ , ,. . . ' \~ . 

~~. ··,. . . 
,, LAND FOR 
J'REATME~T 
AND 1 • 

. DISPOSAL 

,• 

R_IGHTS OF. WAY. 
FOR COLLECTION AND 

• TRAN_[MISSiON 

~-'~ J~ ...-lit. 0 

. .. . ~ 

\ . 
' ' 

•. :;' ·:·- ~-;:·~· : .. G . ·~. . . 
. ,~-i:. •,!. ( ... 

_ _:__~----~ig.ur.e.-:-.L-~ · · . · . cL Requireaen-ts of a Watt:= Quality -P-lan 
. . : ; . . \ . . . 

"• ' ' • • 'w A 

. ··.·.:'fl .·.'c;:J:_··~:; G~n_eral · S:truc:ure o'f Impact Asse.ssment · 
., - • ."f 

· · Up, to, this pq,int, t~e· disc~ssion has ··eelllered around primary impact· 
¢""; . . . . ' .. 

1. sources.. section focuses on the process itself. _Figure 
. . . ·.. .. .. . . . 

twd-pha,se ,defin~a ion of. impact; assessme?t_. In the ~-i;t~;t _pha~·; _i_m...__-1---i. 

iqentificat!on~ rimary_impacts a+J!:identified, measure·d· in terms of ch 

·' 

·J.L 

• in.the physi~i hemical/b~,'?t.ogical enviro~ent~_,1nd analyzed~-in te~. of . 

. implication- on t · e. economi~,locial 8!1'1' envir'f'mental dom,a\ns_; At t~~.s.. -· -~-·· --
. . . . ~ .. '--'""""'•'''-'"' 

·' ·. ----stage;--no ill-dent_h riteasuremerrt ··of.--tJ:ie-- .enfiYe' ci.ffise-effecf·-~hciin -lni ~ted . 

. " .. bY. Suclf• impact,s t:'att.;.;ptOii. In tj> .. s~coild phase, impct measuremen~; 
· G prfma;y impact~(·and their implicatiO~S ar..e transformed intO· 8 SySt~ SJf .·· 

·indicators a~d crlpttl. whic~· adequately r~prei~~t signi·fic~o~i~ive. 
I . •"• '',.·. • 

and neg~tive ~C:onom-ic .• socia'l ansf environmenta1~~;~!;!~~· ;ne.~e inJi_cators 

and descriptors are devis,ed so as to p·rovide ~:/~tt .... of' ~~~~gate measures 

~f'; '· ... r.ep.resenting th~ r~nge of impacd covered by ~{~i0~J~~ves in _gen.era! .. ... +. . . . . I • . • t , . . . , ·. .. , Jj "'':':· . , 
·.and planning ·obJect1v8,5 in particul~r. Thus; if. Yi-~¥; an indicator•/ 

!.. '·. • .. _: .. • 'h .. ' 
. \ ~ ;, . '1" 

.. . Y. 
. 1· = f(x{.x2 , •• . , ~n) 

~I· ·\.' .• 

. ....... . - . --~·'.: 
"}~i -·· •. (i) 

.. 
·"1ere . x. is 'an independ4. ~-ari<!ble, r~l.tes~riting

0

.pb~sible imp.;i'l:ati"o~s •. 

, . 

. . . 1, , " \ . .· ' '}\l . d • 

'. which.' are· furicti7al \Y reJ,at~d ~ the 
/ 
ipdi,

0

catc>r Yi.'. ·~n thyn~ , 

\ • . 9 ;:~:'~.. 2'7·5 ~. . \~ 
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I • · ... 

rela!i.onshipi_S:.~ . n,~ the siflificant implicat~.P.~~ are recog'nhed as' 

tho,. which s.ubs.iantiairy effect. th• ".alue of. \~ 
· Imp.act: assessment is separated from final evaluation by a synthesis I . ....._ . . . 

of' information neces"Sary. to assess a'tplan:.s c'ontributions towards planning 

Jectives formulated in the same terms·"' If a composite ,regresen·tation. is 

possible.' individual i~pacts are related t.o ·pla~ning c;>bj'~~ives statld · 

;, the same terms .. Therefore' if composite measures can,~J !fe derived ·in 

the measurement pro~ess, the con~eq~ence for s~1bs~quent e~a·l~a.tign' is that 
.. I ' ~I, .... 

the number of plannirlg objectives increases a.nd the frade:.of£ process I • 

b~t9mes more difficult. 'lf• , • 'f 
• ' ' ,. I • 

. ~following ~tatements :a~cent.uate the ct:istinc~'11 b~twe~~ thJ"'two 

phase"s of, imi:act assessment: ,.~: . 'f ' 0 
' 

.. 

• Identificat·ion' pf~impacts ref~rs ~rimari.ly to ;ecogni tion J:,_r 
·, • • c... 

possible 'impltic~tion; measurement ref~rs to de~erminati~n.,;Qf 
I 'l ... : :··"•tr;,.:. • • 

.a ctomp0,s:i:t~ set of indicatoi:s and des'Criptors~· ":~;,·"1 .· .. ·. 
• I , • • f :·'·r,,i,,-.; ..... >-" JI 

• In i~entification, · re'lati vely few prfmary impacts are. me~sur~d,. ·. ~ ~ '- .•. 
,.. . ·ii. . . . f,,. ~A.: 

/ · while many·. implications ar~ identifi'e'u·; in '!1easurement ... ~:l,l'~~; \.~· · · · 

indicator's are measured and all descript~ are adeq.uat~l~r~,. :ff.·: .. h .. : " .. 
• -·· • ..'., ~\$,~~ •.:' \•~ ,.,"' 

·>·. """ - .. . '.'..:, .. 
,. .,~·., .. 

The funetion. of :td·e~tifi~;ition is main l)'.' .~xploratory:; th ~.· · ..:· 

speci{i-ed. ·' 

t 

"4r··'i of measurement is 'a~!lly_~iS of rela~f . -~ .•. ' : ·· .~. •: 

----- J(>-·; ·:'~ r::n~~~;·:i~:~p~:~~~~ri~l~~::-~~~;j:·.~. . ..• :&~;."t?~r:_~ ; : ____ .. 
.. ~- .. ~ extent to ~~ich ·the pi·anne.r r.•· ~ ~-~-~-~~~·~·~~~~-n.t -i~ . ~, 

. ~-· . :~ . .._ ~e~~~~~ to~ struct:re~~· a!!f~~ach; ~: "E!n(f~~~!>"?w~i-bable system 

-~~l · ... : . ' ·'. · .o~ ~atb~s a . descr~~~ors. basc:P on mul tiobJ ec~1ves can b~ 
.• .• <devised to· ss· t th·e pU.fme..r: . · · .'_./:}frfi. • ·:. 

" . • - -~~t.1,"\'~'diA:r..r. "· '. 

·' .· .· ... ·~~:t: fipalys'is",imrp~~~s •. the. remaining task'"is to £~tar.tow .down. . . ' 

.s 

:.the· t.ran~;~rmatio~ tha; takeg' plac.om primary impac~-~J~~mi:ed; im~}i-
1

. 

cat\?.ns .;·.···'·To "thi~: end,? t jis. n~cessary .. ~"'o •,identif~. :a ... mech
1a,n'.tm. w~~h .:elat~~ j. 

~rln;iary. 11l)pacts. in a direct way to their -cons_eque~ . rep·s~nt·ed in a · · , - ~ 
. . sy~~i~m, 1.9f.i.accounts. , • • . , . ~"'· :· 

.. • 1! . J· : .. . .\ . ·' 
·~ ~ ~ 
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.• . J . \, . . 
.. . ' . 

figu~e ·~-~illust:cates· thls mech\n,~pm. Jn ~ontrast~o the simplified 
. . • . . . . • .. . • 41, . 

-- . impa'ct~~)dentificati~.~·.presented be.fore-, i~ is postulat.ed that the trans;;. 
• I • • 'J' , l" • , <>. • , • 

fCl.flllaUon of primary :j,mpacts into a system of accounts. occurs on ·the 
... . . . . . . .. ,,. 
b~is of either environmental changes or activity changelf~·!'. . 

· JI /{~ Envi:ro.imenta} Change is defined as a ,tranS:~~~tion th'·. 

causes the. implication ·to be measured and evaiuateq within the 

. enviro~mental domain; th;t is.~ no attempt·is made ~rJipt·e· .. 
. . . . . . . . . ·.- ,~ . 

.• \'._.such <;:hange to human acti.v:i'.ty .. F.nvi~on_men.ta~ ~hElnges"arer 

··. qiscussed and cl'assified un~ the. ry-ronmental.,.i.¢count. ~ \.,. .· 

An Actih t( Ch.arrge. is definei as ~\.trans~o~ation that ca~s 
the impUccitio11 to ..• meas.ured and evalu!lttd wi_·t~i'n _t~c; ~c~omic. 
<1:nd _soci~l domains of· man 1 s ac,i1vi ty and rep;eserite.d. ·fri the 

. . . . 
-. remaining three ac.counts . 

.•·· 

.. 

• 
' 

·{ Environmental changes can. r_es!J l t ·.as a qlrect cohsequenc~ of primar.tt,' 

: · impacts._or they' \f'an, r,esul t as a consequence of ~ifher-o_rdet changes_·. ·, : · 

~ t1'~.C?.Mgtthut the crai.n .of imp Ii ca~iqns. . THe '.first·. t~pe:i-of 'C::ha~ges· :a:r.~ .·, .'', 
7\1\·~·· • ~ • ~ - ... ''· ·.·· \ ' . . 1' q: 

1 • ''·, i.~~f.c~d· in .Fi gu-rc .5 by n.~~s l. ~qd ::2 ; •.. h.ig~errorde_:r: ch~ng7sI~y ~~ers ~ .. 

. •:~·3 Jn~l~.· ··T~i~. ~i_st. foct~o~Ibe~ween. types:of ch~nge~-.~s us·~·-· :."'-.<~raet to,7 .. ~-.· . 
. , · ··',foctts .on-.:tharige_!? r~sult111g frc;>m water resource"P,lanning tJ:l ."·~,~Qt ;:..../,~·~· .. 

":"•, ,°"' ·' .. ne6ess·ari ~~:.·or e~~li'ci tl)C P_lanned ~or> F~: exafnp'. ~:t:~::i,ni . . ~'.f watet ·.', '·. L ~ 
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·~··· '. b~_rl:~~~er and ga~ba;. . ~sai pr~blems of. recrea~ione~s· w~ich",' .in 1ur;·~ ..... . · ;{f;feciS ·.envi':o~m<ntla! quali:t~ -· a• ?igher-orlle;l' _change: ·~igni~icant ..... ~~'! 
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• / · the ;131! be.:ause f~eque~tly tQes~~hanil!\ .'.:'.'present •. ctl!lt-; ur .. the abov.e l\'.l~~ 
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• /, ·.. water 'r..esoli'rces . ,r·• 
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' f~ipit~7,,~:·s.·J::;.: .. · :~:~·~·. ·· · . 
l ,~~f"' ·~" ,, . . ' 

is· not "the case. H~wever'. the soci~i" viability of the regl?~J~ .. :-;.J( 
may .b.e .considetab-1~ enhan~ed ~s a ·re.sul_t of the ac.tivi't~ c~e,'/·~· 
C?n~cqucntly. tho analysis focuses OJ.l rneas~ring t~& link betwe•tti~~~ 

·' ' . ··the primary impacts~ associated w~ th the ~lood control' project 
. ' 

and the social implications ~ith the activity changes. 
~ , . ~ 

• What environm~1tal changes caused hy .the primary. impal:ts ·relate 

(to ~D conce~.? For example: wil 1 the primary impacts o'f ii 
iarge ~egional sy~tem of reservof~~ (e.g.,· the c~nrige in' aquatic• 

I ~ 

and terrestri'al habitats) "cau,se envir<?nnienta'1 _ chang~s' de.trimen/al 

•. 

.• 

to the environmental viability of the region? 
1'.' ·"'· '·"· 

. . 
Once it is established what system-effect combi.nations are to be 

ineasuredf the analysis takes a different cou.rse •an4_' becomes. "spa~:if.~". 

· oriented. Figure '6 indicates the key considerations for measurement~ 
' I ' \, f 

(1) d,cfinition "of a system of regions;· (2) da~a: availability;. ahd 

(3) ll!easu;ement me'th.odologies. With .resp~ct to the ·latter this. f!ntails 

· the existence of ~ f~nctional relationsnip, similar to the geheral form 

~es·e~ted i~'ecfuation (1), for~the indicators selecte(J,to represe~t the 

.subject· sy.st~in-eff.ect combin,ation._ .. For ·~ample, if .t:!..sional s.~ability 
. .. \ . 

is tt>. be associated with the induct. in~ustr.ial '!'ld commercial development 

-tfte sequence of steps is:, . • '\__ " . , · . 
'.i. ' , • . ;•;· ~~ # " . . . . 

·t ..... 

• .. . "' · .. ~ 1 

.. 
~· (activity ·cha~ges ! ) ex~ected to re~lil~ f~ a waterJesol1rc7 projet.t: th~ 

· . ~ • l)efine the ·r~~~CMr.. :.~_ ..... ____ _ ·---· _ • 
'.---- .... :------ ---·--.:~.-.-:--.Iden·~~~ ~d:~···pil,ii~r.Y impa~ts for the region_(s)~. 

• · .... ;, ··: .I.dentif'r. and ~ea~e changes. in industrial aria comm~rc I '_:.·J 1 
\ ·:.'. a.Cti vi ty . .in .the regi.j>n ·· (e ~ g .·• projected ·output .che.nges). ' • 

. .'II • . ' . , • o# 

• 

•• .,~·.· 

". 

,', ·~ 

J. 
•; 

Select· i:gdj_cator ·for ·regi.onal stability.~ 
~ .. · ·.·· .. ~ · .. ~·.,. - .-·-.. .. ,-.: .. r' .'It. ·.~:. ... .-'! 

Rela~.uaJ.1titaJ~~Y .~e ab~ve i'n~Ftator ·to 'activity ·cha-nges. 

.. 
•, . ' 

' · .. ,, 
It i~ clear that in the execution of each step of this scqucnc~ the' · 

. avai labia\,:· of daia plays:.a ke;' role. 
·-· \ 

~ .1 •• - . .. •. • ' ~ • 

. Measurement I~su·es , ,· 
~-: 

• _~A. •l~tr~ductibn ·· . .. _. ;; .... ·" ·. . . . .-. 
' . Previous sections have emphas'ized ~h~ ~~nt, of tD measurement and 

· ii:s place an~ fun'=tion in the ~p1~nn1~.P~~~ss. . ~ctua1 executio.n of· the

Ro m~~sureme~·t 
0

phase i~ .. a. _cbmpl~x task. 'The putpose of this section is 

~:~~~- ... ~' . : :·'\": .• 2."'1 .. ·0 s ., ' . *' . 
i·.·.- .. ~ '.· .. . . ;:] '"-
.. ,t .-If,; 

'\ .411t. ·. , ·rit · ,. • , \. 
' .-242-· ...... - .. 

·' '. ' 

.. .. .. .. 
..~ . ' 

... .• 

r 

.. 

:·~·· .. • 

.·. · ... ·~~,I . ~l.~~, (_ '\, 
.,, ~ • I!, 

·j. l' 

. ·~ ili.1 
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to review the major issu~s facing iite planner/evaluator in p~rfonni'ng ·this 
~ . ~ 

t.ask and to point towards eff~s that hjl.ve be:cn. or are undertaken to ... 
resolve thc~e. issues. At 'tho' ouuet, however, lt. shoul'd ,be not~d :that most 

' ' . ' 
rcscarc'!,;..s2n t.tie; moasurement of RD effe~ts ~s stjll• in a very· preliminary . 

. . .. ' . 
. · st~te ~nd b~devi led by rat.her large· conceptual· and data ·piblems: · Needle~s 

to say ,that in tnis ~ccaun't ·Are~ one c~n11ot speak of an al ready integrat-ed. •. 

' ·.'&-•. approad~.. 'Rather. efforts ar~ scatterFd and 'diffused.. . " 
. "_.,-~. . ... .... ~,,.-·: ~ ~ . : . . . . . . . 

-~· -.;···;··:··r· -···.:::::\).·· '.~·v.ie. key prt>blem in s\~ructuring RD measurement rel~le. · ... to ~.h~ mall)" :-:· .• ·· · 
• I . .. . .. . .• . . , " • ' . • .. -'"'.* ·' . Q ' . 
. , . rc°l\ti9hships .ttiu,..·e°'Xist among RD effi-ts. Figure 1& ·~l.i'f'f~d . 

( ·, :'-rcp~es~·~tat i._ ;;f these relatio~sh ipJ pri1{i~~i ly fo; ·1r1~·rhtive purposes 

.. '· ·• as contrasted to presenting an accurate description of all 'intc-iact1ons. . ...,. '• .. . . 

•. 

It ~hown t~1at a primary i.mpact 'rest1l t iffg f~3m a water"·r~s·ou.rce de~el~p-
ment . .,,an 'nidy affect the output and/or location· of w~ter-using activities ·. 

. . . ..,..,. ' . .. . '·. f . :· It.) ' .• 

·· ~thi the'r gion which ·in .turn'ilily affcct··the outpu~ ~n~/~r-locati,on of''.· 

~othc econ ml-!=• activities in the r,egion., Depe~ding on •e dJlfini tions. of . 

.. reg o~~l. bou~d~ th.above ~anges ma~.:~~d to. changes i~ __act{vi-ti&S ·.:· ·. 

in ot~.er "re~ions. which then may have. art influence on the actiy·~~ in ·ihe1· .. ~ 
study region and so.'<)n. Ce.ntra-1 to·~ 1me_as~rement ,·however; ~.s to an~ ·""*.~ 
pa~c the changes in output;. and/or focat~on pf activi.ties- in al-1, rcgi9ns·: • •. 

~ :7 ~ . . ' 
The above c:hanges provid~ the neces~ary information to ·rneasurt cg~nges · 

in regional economic stability by 'analyzing the' change; in'.·t~e .. _i:egi.tm.' s~ •. 
~ - ··I • . , ' , . . . :. . . " , , 

---------- ---- ·-·C~Romi-c- bas.a'}-. changes- in -employment and·· icfl-anges ·in the tti«t·ribut~n 'of- .... : . --. · 
A ' • • o •• '~• 

8 
"' ,• 

, people· w~ thin 'th~ ~e~ion,. chang~s .in ~gg'r;g~t~ r~gi~al inc~\e. a~~.}n ! v .-_ •. 

charyges in per cai:>1ta'reg1onai income .. It' is these la_tte:r;,· cna~ge~ t~at w • • · 

~. <.,. 

· ...•. 

are .. of ~o:·t inte.~est to de_c~ion mak.ers si:n'ce they relate directl~ta. · 
policy making: j-lowever, fo· calculate such ch~ngeS:. the planne7/eva1uator· 

~ . '. . ·. . 
should have at his.dispo¥1 the "tools" to anticipate changes~in ou~put 

andjar'- iacation of regional~e~conomic. ac'ti~i~~es.. -~ . 

• 

• # "' .. 0 

.:The major .. ~~sues in .RD measurement that can be· iqfer;ed ~:tom Fl~tlre. ·7 · ;._ · . .. 

?>.._~: .. :·~re as follows: •• ' : · .. ~ ~- . - ...• 
' . . ' . ~ /~ ' :~, 

. '-: 
.t 

. , .. 
. ' ~ .:. 
.. -:.<.!~ 

. . Definition of Regions. 

lnterrelatio'nship between R~g~ons. 

'Tools for· ineasureinents ... · . . 

•• 

'" 

... ' .... 'I ,.:_.. $"~· ...... 

. ·Regional' ~B:s.eline ·Projections·; .. r::<;: · ~ . .. 
. ,., ·: .,,... 

RJ;> !lle39Ureinent~ to di'spl ay r~giOJl8'l '\riabi li,tY, .. , . ~ 
. . . ··- •.. .., 

. ' 2,,StL~··· ·• ~~ · . ( ~ .. ... 

.• 
. ' .. 

' ·~ ' ) 

. 
" ' . 

..· 

' - :-;\~ .. 
., . .. 
' , ., . 

... 
. ' 

..,, . 

_ · · · _ ·'t•=·~ ... · :z4j:.. . .I ' . . .•'l • . . \ · . .d . . . 

. . . . ,.. ~ ... ·• .. ·~. 
-.. ' " . ~"..;... . • . : ffi . ' 

. • - ·".it:f.d,·· ..•. ·~ . ·, •. 
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a~f · De"~:ilnition• of Regions . 
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. 11 H 

"' Probably one of the most fundarnenta'l and heaviest debated issues relates 

t"o·what 
j /' 

to_ consider as b"oundaries .of a 'region. In referen~e. 3 Geyer states: 

'· .' 

"traditionally three ,different appro~ches have· been used 
l.n' defining regiorrs. . The first stresses homogeneity ~th 
respect to some one or comb.ination of physicd, economic 
soci~l or other charact~r~stics.; · the sec?nd ·emphasizes ~9-

<. . called nodality·or polarization, -usually around some ce~~ral 
. urban place-; and; the third is programming- or pofi.cy-oriehted 
concerned mainly wi.th administrative coherence or identity 
between the ar.ea being studied and available political insti- . 

. · tutions· .f,or effectuatir;ig policy decisions. N~tul'.ally enough·, 
·~region~! d~finit1ons.as established in practice often represent . 

a.. compromise between t.hese. different pure t)rpes. In· parti-
cular, _availability and l~mitations ·o·f data can -and do dictate 
departures-from "ideal type" defirtitions in many situations~ 

. . . ~ ' . I . . 

'S:tri~tly speaking, more~ver, the three tradi:tional · defin:i,tio~s 
of· regional type are not mutually exclusive. In fact, all · ,· ' · 
regional .~ass~fic~tion· sc~em7s· _ar~ sim~_lY. varia~ions on the . · 
homogeneity cr1ter1on and it lp s0mewhat m1slead1ng to suggest · 
otherwise. Th~. only _r·eal question is what kind of homogeneity 
f.S" sought:'.' .. 

·~ . A~tle and Struyk :argue tha.~ for a particular pro)ect sev.eral regions may be 

.! ... . 

• • 

. . 

\ 

defined, dependent, on scale and purpose of a water resource, project.: They 

, offe~ the foliowi]lg definitions·. 
. . 

1. "Project region:. the area ·Within which incr-ed watet-z:~.lated 

ac_;iv~ty and/O\. '.the direc_t c~nsequences of such aa(:iVity occ1.1rs. 

2. osi" region: the area withif! which·the._econoritic acti~:lty of the 

· . · project -re~on. w,tthout ~he project is focused.· For ·~onvenienc,e,. 

~x·more th~.~ one reg~o~ d·~fined by OBE .. mlly be ag;reg~~~d. .:.:._.: 
a Displacemen't! re~on: the area from which th~ project is antici.-

-~ .;. · · .paJ;ed tcl.l:lraw lab"r-tforce, j~bs, or visit.ors to the proje6·t.area~ 
• ' • f!ff/11'. . • 

.. 

This (s likewise the area in which subs ti tution·s of corisumption · 
, , , I t "" ' , • ' r , . , 

,or production will -occur~as. the project regi'ons draw. income and 

.,.peep.le tQ the project region. . 
. i . i 

4; · $ystem' of r.e'gions: ·a ,system, o.f region~·· cl()sing on the entire 

_area of the continental .U.S. including th.e. Te.gion d~fin~d .. in 
. . . . . ~- . ' . . . . . . . . t . . .. . . 

this set of regions is_; t'he $ame ·for all fproject ,evaluations, 
. " . . . . " . " "· . • . . . . . . . . .r' 

for "the project• region i-~selfJ' (R"forence 4) •.. ' 
, • I ' .• fi/ 

. 
"' 

_,. . 

2:83. 
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· 1~ r r . / . 
ql·',i' ~ /,/}·· .. · , . ·.,,of regions in reality is 'by·necessity a: compromise: 

.''; 'fii. • ..J .important consideration in regional d'e:fini tion for empirical· purposes 'has 
f J't'I , \ • • • 

' /~:;Jr ' ' een ·.data·a~ailability. ·The vast majority of statis.tical, information, is 
f·r 1 

• • · • · >'J:J~ collec~ed on ;the basis of pop Hc::al~ jurisdiction. ln this .. \:egard counties 

.:'/~~·re are the smallest possible units for which data .is available. Re~io~s arc 

:<Jf')ri there.f~·T'.e. /ormed as an aggregat~ of count,i~s whe;re tl)e on~y fr;edom is. in 

~ f' 1·· the nUJl)ber of' counties t'hat con~titute the region. Th'e 'Offi~e of Business 
/j ~.,· ' ' . ~ 

, •1 ,· t .Econo. mies has used the nodali ty cri te. ricm stated ab.ove t.o divide the whole 
I I/ 1 r 
.~{ J ~ U.S. in sets of counties called· OBE regions. For the water resource planner 

l: .~i. - this ~ow.ever has not resolved the' problem because the OBE' region ni
0

ight' st~ll 
.,~(~; be to6 large to differentiate the effects of the project· on ·a geographic 

· f <ff! basis~ In conclus·ion, definiti6n of rejion is most iik·efy t~ be 'resol~ed 

/J,f ;~ a ::::~::1!:i:::~::: :::::-.:·:.::o: rather pra&mati~ sen.se. . •. 

J° I ~r • . ·\ . ,. 
:.~f; As a me're 'co~seque~ce of focusing on. the economic_ development•·~.f 

~~:i.~ _ individual •regions the analytical problem of int~rrelationships between 

~j;t·~~·~'. ... f · regions has been i~troduced into 'the ass.essment. There i~~ ~sufficien~ 
" empirical-evidence that these relationships can be important for· project 

.'evaluation. ~For example, Tolley estimates i_n Refel'.e!'lce1 5. that on~ ,in ,;_ 
p {1 ' • 
JW ~ twenty low ·incpme farm worker.s in the ·Southeastern. United States was dis-

rr . p'Iaced because 0£ the billion ·do.·~lar f•e~.e-~l. reclamation)evelopmen.t in'• 

, tlffi. Southwest.. . -r-J 
,• -4. ,·I 

While the above discussion undersc01'es a number of points, the definitic 
. ' 

Probably, 'the most 

Modeli~'g .the interrelationsh,ips between region~ requires first _"O..,.f all .... 

that the. chan.ges in output .an~/ or lo~t.ion .of. water' using a,9ti vi ttes ~fn. 

.. • 

·. 

· ' be traced ~hroughout the economy o'.f •the a£{~cted region; the way 1n which ..,, 

·these chang~s multiply throughou~ the econo~y ~f the region·;· This calls 
"' ' . ·, 

for an interindustry analysis. Sec~md, since some of t_he c::hangcs '(i.e., 

increased d'~mand forl actlvity in~uts) may be sa~~fied by output 'expan- · 

sions in other. regiotis it is nece\s~ry to have .an interre~iona1 int"erin-
- . .' \ 

· dustry analysis. It is noted that the above iridi'cates ·the types of analysis 
( ( . 

and not the tools used.· With respect to the latter· very few· attempts.·have 

, 

. . \~ .... ., 
·been made ·to· deve !'op such tools. One example is contairi~d ·in Re.fer~nce 6 

which was. applied. to detei.-mine the ~ffects pf a project· in a. six 'county 

reservoir area' in. Appalachi.a. 'on the~- re.st of Appalachia and. t}J~ res.t of the· · ' 

I . \ 
.. • 
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United· States' .• ~neral applicability of this model is not' only iimited 

l?Y t~e l~rge ,data i;equir~ments but moreover by th~ extreme complexity and_,· 

infransparency of- the model and i ta ass'umption. 
~ 

D.· Tools for Measurement 

The tools aimed at determining chBJlges in regional economic activity 

tr~didonally are a '.part' of the regional eco~omics discipline and belong 

to the fo~lowing three categor~es: 

,, 

' 

Input':'"Ou·~put ~odels. 1 This type of model prfides .i·n· miltrix form 

the static relationships oetween the inputs and outputs of ~11 

industries within a regional economy. Key data·elements in the 
.,, . , I 

analysis ar~ the technical coe:(ficients.which determine per 

unit of output in each industry; and how much iriput is "required 

from other industries . to produce this. ~nit of output. Frequently, 
. . 

applicatio_n of such 

Muitiplier Models. 

models is •ev.erely limited' by.data availablity . . 
These models are usually connected with -the 

notion of an· economi.c base. 'The :firs.t step is to define acti~ities 
as being exoge~eous or determined outside' of the regio~ under ;t 

analrsis. Th'e economic· bas~ of the region is then that group• 

of the industries primarily engaged in exporting from the r.egion . . 
under analysis to other regions. ·_An empirical multiplier is 

•• ,,,: '·. 1• .... • •. 

determined by observing.the historical relationship between this . . ~ . 

export activity and total economic activity ,in the regio~·. This . ' 
e~pirical ,mµltiplier is theri applied to estimates of the. economic 

base to forecast total econamic activity. 
" • ' • ' <I ' ' • I ., I ',. 

Comparative Cost Models: These inodels are ~specially appHcable 
"'\. ..... 

in -a?alyzing "the• lOCfition of economic a'ctivi ties. :rhe compa;.isons 
-; . 

, normal iy are !llade strictly betweeJ\ r~gions on the appare~.t a~slmp- < . 
tion of some. sor) of inte~regional market eqyiljbrium ex~sting . 

\·
1 

fn factor prices. The procedure u~ually inv~lves doing·a set f 

~ . cost" comparisons for supplying certain products to sp~cified .. 

'.\, \ m~rkets fr~rn the·. gi veri· regio~ ~s co~par~~ w'i'th al~t~rnati ;,e s~ rce.s 

\ -~ of supply .for th~se' same markets. · The -!first· st~() in the. anal sis..v 

\~·- t·o look at fa' r input costs t~~t ar~· particurar'ry imp rtant 

· r almost cf\iffe:r:ent betw'een r~gions; thus transp 
- '• I • • 

. st·s ate always analyzed. and usua'liy labor costs or osts 

.:\. - t I 
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cff a pecul1ariy-importarlf--1npuF-a:feaTso analYzea_'. __ For an-,.. 

illu.strative and brief description of these mode~s see Chapter 2 

of Reference 7. 

E. Regional Baseline Projeftions • "'.!':'°' 
I \' t> i"f'1' ~ 

Projections of ecQnomic activity.in the region under analrsis without 

the project are an e.ssential element in th~ -plann:\,ng process in general ·a'1d 

jn the measurement phase in partic1,,1lar. They st;rve three major uses. 

First, a primary use is in the assessment of futu·re demands for water and 

related land resources. Second, they can be used as·1ndicators _'of potential 
. . 

eco~omic problems in· an area .. £hird; they provide' ~ benchmark 
0

framewo1'.k 

for evaluation purposes. A fi. step in calculating these projections is 

to accurately define what this without condition consists of. This is by 

no means a trivial problem because it e·ntails the' specification of what is 

most likely·,:to occur without the i:>'lan. '\ealizing that planning efforts 

other than water resource planning also may influence economic activity,· 

projecting a without condition essentially involves projecting the results ·· 
• 

of. such efforts. . · I . · 
As a first step towi!ds determin~ng.baseline projecticf~s OBERS pr~jec

tions presently form the most logical starting point. rhese pr~jections 
~ . . 

are maqe for the Nation, Bureau of Economic Analysis _(BEA) ¢conomic areas, 

water re~ourc;,es regions and· sub.areas,· Sta!es", standard metropoli ~an . . 
stati~tical areas (SMSA's) and the non-SMSA portions of economic areas and 

. j 

water suba.reas. Induded are projections of population, personal income, 

empioyment 'and earnings of persons,.by industry. TJle project!'ions cove7 

· 1980,.1985, 1990, 2000 an~ 2020. Also included ar~ projections of lan~ 

.... 

'. 

. I 

use by broad categories for the same 50 year period but with fewer 1in#er.-

veni~g years ~overed. The historical information from which ·the p;'oj~~ns·· 
w~re deriv~ is included in.·essentially the same geographic detail as the 
1 , I 

projections·. OBE;RS pro.jections provide the best estimate of what ca
1
n• be 

expected if histCilr.ic;l trends _c.ontinue in-' the _future. Any i9ent i~i:.~~le 
long-term secular ~rends .are implic~tly included in the. prs>{ections .. · The 

prQjection.s are .i~ ~o sen.~~ a goal,_' an assigned. sh~re; or a c~nstrfint .' 

on a r~gion·•;; ec9noniic activity: The OBERS projections were made ;itl two 
l ' ) . ' 

major steips. First, the ·national et·onomy was projected An industtial _' 

detail: Second{y, -th~se projected· national 'totals, were d_i;;tribu~ed 
to- ~ I . :. . 292 i • 
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If pro'{>.e.r .. adjusted,, OBERS projections may provide the data base. to 

-derive 'the:~.t., out cond'r'tio1'. In doing s~, the fol lowing thre..e import~nt 
I prob 1 ems ~~v / ·~o\be recdgnhe~ and. res 01 ved: 

First;_,, siudy areas chosen for w~ter resource planning may not 

I 
' I 

; 

I 1' • • - I • \ 

¢oin~ide with th'e g~ographic areas for which Olrn~'s ptoj ections· 

. ~ ~xi~t. As a ~esul t. aggregavon and/or disaggregation of .p~o- . 

,jections i~ necessary ~hi ch •cannot always. be accompfished- in 
~.I ~ ' ' 

, • . :~a ~impl_e mann.er. Fo.r \xample, in splitting an ayea. for. which -

! projections exist in two .parts comm~ting patter~ 1ay be cut 

i ~eparat~ng-place of, resiqence and place of work_. Thi.s ~sul ts. 

'-i :i'.n a distortion of the ca\culated p~ capita inco.me unless an 

! adjustment is made in the per capita income so as to make .. it .'. ,.,, 

i match the popul~tion data on a p~e of resid~nce basis.· . 
• // ·, r;, 

. 'second, the basic charac~i'tic of the pro).ections is that it ~ 
1 provides· the best es~· q_f what. can be expected if h1s'torical~ 

..-. ~ " t I 
· trends ·continue in the futu~e. 

11 
Thus, OBERS proje~tions a.re a 

funct.ion of p~st economic trends and these hav~~been' influenced . \:. 
. 1 

to some degree' by ,water resource dev,el?pment. The level of 

,re.,sourct;;deVeiopm~urned:in·the pr~ections ca~ot be 

ex~tly dated, b~t is impli,ci t ir ass'urned to ·fol {ow hi.stodcal 

tren~s ,,-consequ~i;i.t ly, (project~ons· ~f ~o~ the .availab
0

le supply 

of and demand for wate/ and related land resources, ·a'nd an . _ . . . ~ . 

analysis of the adequaoy of the reiurces are required. To the _;,_....r-'. ' .. . /'-, . . 
extent that additional resource d~ lopment is r~quired if OBERS 

projections are ·to materialiie·., they present a "with" condition. 

To the extent that the ptoje9tions can m~ferialize without· . 
. . ' . .. . 

additionaJ· development they represent a "without" .. condition. . ' . 

-The- problem is more complicated where a project is ·c~pected to 

improve the economic efficiency •of- an artm and economic proje.c-; .. 

tions are .us~d to. evalu~te the i:>roblem. ~e "quesdon. if- the - .. 

. . \,.. ..... ~ proJect was or was not assumed is not easily answered. This would 

be much simpler if future res.ource dev~lopment as-socia~ed with . ~ .J 
proj,ctions-of economic activ~ty cc;:mld be -Specified expljc'i.t~ • ~: 

"> I 

,. 
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. . .. 
a compad-son-with histo1•icalwwrter-ro~ocirccrdovetopme~ 

!. 

in the area may give •an 'i.ndication of. what the proper- asswnptio
0

n ·• . . . 
.. ·should be" 

•· Third~ in general land resources and local policy constraints . 
have so far not been explici't ly include

0

d ·i:n dlsaggregation 

p~o~ecfures. : ,These const.raints are expec,ed to be progressi v~ly 
' I , ' I 

more important for ~maller geographic a~. 
,. 

F. RD Mea•surements to Display R13gional Viability 
• I 

· As indicated i~ the introduction to t~i·s SeFtion the most importan.t 

information in me~su\in~ ~D ~ffe~ts is the pro~c~tion of changes in output 

. - and/or ~ocation of econom:i:c activit'ies ·affected by the water resource pla"""-. . . ~ 

They provhte in a,..relatively straightiorward mann~r the resulting 

in'·employmen.t/ the ;disttibutioQ of people, ·and per capita' inco~. . , . 
changes , 

With 

r. 

'respeGt to employment t~is wiil entail an ~ddit1onaJ assumption on the ,. ,· 

anticipated productivity-levels by·industry. Given the ~hange in outp~t .~ 
and .~~od~ct.iv,t': in e_ach industry the change in .~mployment c·a~ be as.sess'e~~ 

Popula~n distribution can be ~ssessed on. the basis of emp.loymenr, . ' 

projections and -lo~tion of economic projections. In order, to as;:count lfor 

the non-~o~king··· forcf:iJ total .pdpulat,io~. is s~_tatifi~d in a labor pool, 

.. 
•.' 

pre- labpr P,ool · a~d post-labor pool. ·~qpu.,tJon i~ the labor poo~ is 

assessed based 'on the employment distribution while ~he remaining cate-
. -. ' . ~ .. ., 

~ories can be relatett to the labor poo~ ~nd other charac~eri~tic~.of fhe 

a~ea ~uch as dge distributioR by al'.ea: • Fina,llyit' the .impo\'tancc of· the . "' .. ... . 
indkators (e.~, po~ulation distribution) ,r~su~ting !!/ff} the basic 

economic moeel is in the complt'ison with the regionJlbaseline to 
I / 

display.the ac ievements of the plan. • 
) . . 

I , -" .. -· . ' 

:.•. 

) 
~ 
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.. 
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r ---P. tONOM IC MODELS FOR MEA~UREMENT OP REGIONAL INCOME 

~· 
L. DeGraff 

Bureau of Economic-Analy is, U.S. Department of CommerC'O 

Washington, o.c. 20230 

'. 

' 

Tho· Bureau of Economi,~ Analysis· h. /eve loping a ·National-Regional . 

Impact Evaluation System (NRIES) ~hich measures both the na~ional ecortomic . . . 
efficiency' and the ;egional redis,.trib~tive effects of public investments . 

• 
This system· is designed to trace income· ·e~fects, redistributions-. of 

·industrial· activities; and populption movem.eJ?tS over a detailed regional· . ' 
delineation of the Nation over'time .. The underlying income accounting . , . . 

·procedures ,incorporated in the NR~ES permit consistent comparisons 1o~, the 

nati~nal and region~l ecQnomies with.and wiihout a public iny;stment
1
over 

the life.of the project. The system is constrained ~uch' that the gencra

tion .cli industrial activity stemming from the public i~vestment i~ one 
. ' 

region is balanced by expli~it reduction~ or foregone expansions of 

f;imilal' industrial ,.activity in. other ~egions. Addi tionalJy, the regional .. 

specification of tt.e project labor force in correspondence with employment 
~ 

in the NRIES, reveals at each point in time the existence of otherwise . . ' 

unemployed labor that'°"may be captured as a result of one or more of the 

region~l 'redistributions. If captured, the lev~l of national income i-s . ' 

increased by the net additLon of the earnings of these newly e~ployed 

resources. 

For the most- p~t the BEA measurement effort fs not directed_ towarli 

estim~tion of the pri~ary income benefits attributable to a projett. 
'. 

Calculation of the primary income benefits, as in traditional B/C .. 
analysis, rl!mains the responsibility of the agency proposillg the prQject . 

. -
However, in order to be able to serve agencies which do not have the 

capability of estimating the primary benefits of a program, BEA is also 

l'IO;king on· p~imary effects model fo'r manufacturing industries ~hich are' 

) sOns~tive r;ccess to markets . ..:id to sources of s~pply. Calculations of 

·-~ 
' 296 ·' f 

-252-
\ .. 

" 



. - . 
• • 

loo. 

-~-pl'imary-beno-fi u _.,-n;--roqui roclliiiRj)Utit-o-:-th~ ~S~hTch, sp"c lfio~" th·c--· --;

ro11ion11 l rodis·tributive unJ any not national secondary of(ocu JorivoJ 

\ , 

through utilizin1t otherwise under- or· unemploy• fabor. The outcomes 

yielded by tho sub~odels of the NRIES may se,v~. ho"'vcr, as feasibility 

tests for the i~itial estimate: of pri/ar~ income benefits. and ~or further 

refinement of these estimates. / · 1· 

. ' 
) 

The NRIRS has been designed to be specifically responsiv~ to the 

benefit ~ccount~. incorporated in the.Princi~les and Standard~ of the Water 
' Resources Council. Uowevcr, u!e· is n~t restricted"to thc~c accounts. . -

Indeed, the ~ystcm offers flexibi~ity both with respect to the typ~ of 

public invcstme~t (water resource,. p~l'lution abatemenJ etc.) and the· ..... 
• ·' c.. ' • 

µsso~i1:1ted b~nefi t accounts. and to the•",levcl of regi'onal _ag1u·o~at ion 
. . \ ' .. 

necessary in measuring the redistributions an~ secondary benefits . 
. . 

Conccptua'l Basis of the Nation~l-Regi,onal lmPact E.vJiuat ion System 
I 

National income benefits can ·be attrib~tcd 'to. public investments only 

insofar as increased producti\>ity. per unit of input and/o~reased 

·utilization of otherwise resources.'may obtain. Tho ofttf' regtonal modC'ls 

are brought to bear in evaluating public investments~ich regional 

_ redis-tributions are perceived in total as N~ional be.nefi ts. The react ion . . 
against improper discrimination between regional redistributions and net 

• 
benefits has been 'widespread, and often overshoots its mark. 11\lls, the 

tendency to argue th.at secondary benefits completely wash out at the 
, . 

national level is •opposite to. t_he att.ribution t.hat all regional secondary 

benefits constitute national benefits. This polarity of .views in 

practice results from the inability heretofore 't-o me~sure the incidence 

O'f displacement and to assess the extent to whic_h dis.placement may. ~fjset 

generation. And' it is this'inability which the BEA Systen,i seeks 110 remedy._ 
.J • 

~e system ~f ~odels being developed oy BEA ~iscriminates betw~en 
regional redistributions and secondary net national benefits by identifying 

, . ' . "''• . 
the geographic._J.ocation of _total generatipn an~_ displacement effects. For ~ 

impa\,.t ~,rysis, there is no ·val ld d:i,stinction. between primary~anq, , 
·~~ ~ ' 

secondary effects. Rather,. the total generation and displacement effects·· 
f . t I • ':'-

d.etermine both- the redi~,.ibutions a~~ the net·_ n~tional effe"s. 'The 

purpose of disttnguishing between primaJ,"y and secondary effects is to· . . . 
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del-lniitthci-va~rrouliil-"nc1e1~relpon1rlITlTtTes-arutoxpertt!fo witll~r~~pe-cr--.-

to measurina 01ch of the
0

partial effocts. / 

. Tho BUA Sys~era h duianed to trace primary Jisplacemenu and both 
~ - I 
secondary aenen.t lon and displacements, once given est lmates of primary 

~cncratlon ·by the •&ency proposing the prpject. ·rho latter ~crve as 

lnputs to the NRIES in the form of ·estimates of incr&Ss.es ln economic . 

acti"itie5 by i~i-ate ua.ors of the project outputs in. areas directly 

advnntaged by th roposod i!westment. The impacts are fl rs't. trace-d as 
,. ~ . . 

· C)fhotting deviatlon!lr f'rom a conventiona)ly defined full employmen·t 

reference economy is that with and.without project comparisons may. be -- ' 

made on a basis of other things remaining equal; In addition, reading . ' . . ' 
froni a conunon full employment reference economy permits altcrnati~c · 

regions. Deviations from the reference ecoJ;lomy "cor;isis t.-.of the Ji ~ect', 
, 'indirect. and ,induc;.od 'effects attributabl~ to the p_ublic investment, .in . . 

,· terms. of the increases ln economic activities in some areas and decroascs 

~·. 

(or foregon4? expan~ions) in others~ . Redistributions of economi-c activity, 
' ' 

net employment and associated income. effects al'e measured by, sever.al. suh-

modc ls of the NRIES: (See figure 1.) i . ·.>- • 
1. 

I ( 

2. 

Initi:i\lly, 

determines 

a region~! specifi.c. industry displacement model 

which regions will be competitiv.ely d'isadvantag~d 
areas benefited by ~he, public 

·in.vestment. - _. 
offsett'ing the increais .... in 

Ao :nte~dustry~lt• lier mode\ ?ssesses the •econdary 

~n both competltively 'advant~ged and disadvantaged'&rcas. 

effects 

These . 
effects include the induced expansions and contractions on both ... 

.. 
~~' . 11\.'f1" 

·~\"-· 

.. . ·, 

suppliers or in~ermedfate goods and services to directly affected 
, I ' . 

ind11s.tries and suppliers of ~onsumer goods and services to the 
, . _, . . -

"affected regional .p\>pu.lations. 

3. I Industry lo~ation threshold·models identify any fu~ther induced . •· 
redistributions of economic activity ~tomming from changes in 1 

the size and industrial composition of areas. 

4. A·ss·ociated with changes in eFonomic activity, models detailing . ... 
population, lab~r force and migration balance .region~! employ-

ment opportuni ti-es and_ labor· .fojce~ 

( 
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, FIGURE ·N16oul·Region~ Impact EYllu~ion Sy.stem· . · 
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The .· ·estimates .ca:!cJ~ . . .inter~ndu~·~l'Y mul tipli~r 
.. . · · and indus.try.; ocati'on t,~resholcls mo els ~nd redist}·ibuted by· the._ di~- ~, ._ 

. . . ' .. ·' . . . . ';-.. ) .) ... . .. . 
plac-ement ae1 together wi1;J'i the abor· force est~inates cakulat«:'d in . '(" ..... 

·the demogrliphic model yieHi .. th¢ i sti~ates of. regi'onal ·unemployment at 

e11ch 'J:)oiri~ in the ~'ro j ect-i:"·~·"per~od. 
. t:, . ' . f. 

. .. /' 
r-1- .The. un~yloyment rat~.· ~s~·~mates are required a.s, ~npyts into .a lapoi:: 

· forGe uti lizat.ion test ~hich dpmpare~. the difference between the labor 

. prop9sed pro)ect over rts'iife me.. The labor force uti~ization test 
ma.·~r. ke.· t co~di~ions ~~· ~11 r~fio~·~. cif. the Nation with and witho~t the 

/sepa~~tes out la~~r. fo~ce ~rans\ er~ cc:msis.ting of m_anagemen.t and skilled·. 

p'tlr'Sonnel -~equi,red fot .the ii~w~6r 0

expande·d ente:wrises in the comp~ti'tively 

' . 

. . '. ,, . ' 

aQvantaged areas, and o~h~r.rii~,irltht~ :i,.nto or out of the,area who locate 

wg~rever jt opp~rtu~~ties eXist an~ thus would be otherwise.en:iployed in 

t~c reference econolfly. B()th categories are tre1ate~as redistributfons 

that ·nei.ther add -to..;,nor subtract from preexisting ·national access to. labor 
.. :- ' " . 

·~··' resources. r. ·. ?'1 . . .. ' 
otherwise. unemploye(f resident labor 'fhe utilization of .the· res:i.;dual .. 

• If • ·• 

force is then s4bj'ected to a .test for i:ie.t national employment effects .. 

He're rates of ~pl~yment. in the _genera"tion area (competitively advanta.ged 

by project) and in.-displadement· areas (c~ped .. ti;ve°ry disadvantaged by 
" pro~ect) are c()mthired. A net displacement r~lationship evaluates the 

" reemployment potential of released workers in the are·as of displacement . ' .. 
so as to su~'tract out· f-~m· g;:o~s displac~ment those who are likely to· 

';' " . . . 
. become·reemployed during the app.rbpriate time.interval. The hig~er the . . 

unejllployment r~tes in the gen~ration areas relative ~o those in the ' 

displa~t areas, the sRtaller _is the value of ·n~dispfacem\:!nt (the 

gre~te~ a~e ·the net nationa·l · empl~yment effects). The .'rationaie for this 

reiati.onship is that .area~· with persistent ~igh. un inpl'~yme~t' ra~es (even 

in the face of substantial net outmigration) are not.as well integrated , . . . . 
into the Rational econom~ as are areas ·with relat.!>tely low unemployment, 

·' 

1

rates. For· example, the /hi ft of the textile industry f~om ·the N .. ew England 

aifd. ~id Atlant~~s to the Southeastenv.States was accompanied. by· 

unemployment ~~le workers in the former two displacement reg~ons. 
. . 

. Thus new employment. ~uni ties 'wer~ 'provi?ed in the South East which 

30 ~ , 
.! 0 

": . ' 
~-' .· ·' 
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' 
. may. not have existed otherwise, while the dis employed industr~ally 

., . 
experienced work.force,_particularly in the btgger cities: in th!" displace-

. , . .. . . . ' . . . ·. . . 

ment regipns..-was. gene;ally successful in finding new employment ?PPO~:.. 

tun.i ties. in their. regions al tlilough the 
0

process was not instanteous· .. 
' . . . . .. ' . ·. . ' .. . 

. ::t :. 111 summary, the "NRIE~ trac~~~-the~~dire
0

ct, indir~.ct.4a~d indu<;:ed 
.. ! . . • "':- ' 

.·~edistributions of economic· activity and populati~'if aitd then consistently 
. " " ' " . . 
nets out redistributions to evaluate the net increase in national utili-

~ . 

. zatioh of ·otherwise unemployed labor force, ~ttributable 'to the project: 

I.' 

2. 

Gross Generation - Gr.oss bi;;pl~cemeot> = ·RegiOnal .Eff~cts ,' · 

Reg~on~·:l ~mployment Ef£ects: ·;.. Tr~il~ferr~d Ski:tt'}ed: and M'11ageri.al > 

Personnel - Other Migrated Labor Force = Utilization ~f Resident• 
• • I • ....... ' . 

Unemplbyed Labor Force, 
,.. ,. 

~I ~-

' 
Otil~;at,ion·.of Resident U~emp.royed Labor .. force - Reemployment of 

Oi~film·· .Labor F~rce in A;~as of Oisplacement =· ·N~t Displace

ment ~ts, or 

.. 

... 

4. 
. r . . . . 
Uti~ization of Resident Unemployed ·Labor Force - Net Displacement 

E_~fect~ ~ Net .Nat,ona.l Employment Effe~t · · 

At the national level the. output of the NRIES consists of two pro-· 

jections of national income and employme~t. One is. based on the a;~Umptiop 
that the 'proj :_ct ,t;~es. p~ace; tfl oth/r cons'ti tutes a .reference line 

projection based on the assumption that the project d()~S net; take pface. . ... ,:' ' . 
· The difference between· them, each year, is a measure of net primary bene:

fits (provided oy. the ~ponsoring agency) pl~s the net natio~al secondar.y 

,benefits associated with the" net .utilization ,!of othe.rwise.' unemploytf' 1 abor - . . resources .. 

l . . . 
· . Work ·lS continuing on the development 'bf this system. Ho~ever, ·it 

will be several years before the models can.become completely operational. 
" .·... '· 

We first need to develop a system of regional accounts . largely 'composed 
( . . .- . 

of mul ti.:regional. i.np!Jt-output tables includ~n.g. correspon}ing ,int:rregional 

trade flows. When the complete system does become ·oper/tional, it is 
. . . . 

expected it.s .capability of measuring the benefits derived from the'·utili-. . 
z~tion of otherwise un~mployed labor to be included as an objective of .. 
planning and accounting for t'hose benefits in an integrated accounting 

system with respect to the regional and pational account~ wi 11 faci-Ii t;he 
"' ~~- .. 

. j ' 
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.. /" . . ·' . . ?-1 # • 

the ·inclusion of-'regional devzl pment .as an objective of ·water and rela,ted 

._Iand' r"esources planni~g.. . . ·. · · : .. /~ A 

. . ~' Esti~ting · Sec6n ary Re¥_fona.1 .Econp~~~: Impacts 
· . . . • ..... (A.B~A Operational Mod~l): .) . . 

' ~- f.~ ~ . " . 
.. 

,., ,.;. . 

i)'.iasmuch as: .. th·e NRIE& will .• rio~ be operational" for some time, Y.,e · 
h.ave·'beeQ :w '·ki~g· ~n·~~e pariia,! ip,rocedures which can be used in the 

. meant'i·~·I;" .a <I _which . w:i 11 • l1so. h~v\;f.~n.~i'~uing: va\~e ,itter t~e NR~ES _i ~ 
,completed·.· .1 am no~·rg~ing. ~o describe pr~~ures. d:vel9~eei J.n. BEA.for · 

estimat· g r~giorial :lmpa,ct .mµltipliers;. These µrultipliers-wi11 ·partialh .. 
II .. ,·, . , ' .. " • • / . < 

th~ r~quiremeµts· o·f the ·P·rinci.pl'es arid St~dards for determining: 
#" - • • • .. 

i come and employment changes generated -by a water and related ·1and 
.. . . . 

.. ~rces ·project or pro~am. ,.._ . , .. 
,. : . ··· ... {\·') -'· . ·~ 

~/ Th~!ie iiiultip}iers c.an b~ us.ed analytic ly i.n. 'that they are reliable' 

. ~t~x~mati~~~'. .~l th~ t'o-eal ~ intrar~gio_~·al .· 'f.fe·c·fs of Sollie . ini~i;il cha~~.e 
region., ·and also 'tliey permit th .· lyst 1:0 i!1entify di'fferences . 

..6it~e.en al te~a,ti~e.: c·ours~s ' • ,' . I 

· .•. Our pro~_ed~r.e, generat_es a. Unique 1-0 :tJ:e multiplier for each··industry · 

·by" ·which an in;i tia·l re·gional ·change is ti:,ansfQ:rmed int_o a·. total regional . 
• ' - • ,,,_J, .I o 

·. ~a'nge. . ~-e procedure accomplishes this in ·an inexpens fve manner with a 
, • • . ~ '\..; • • ~i • ..,1 • ,,1 ..... , " 

. :' . sys_te!ll of progr'ams and reg~onal data.files. ' • 
' . ~ ~ 

\·"· .. 

·· ;: ' : '· ~.total ;.~gion;l ~;onOmic i.~pac:J~~·i~d~~e p~imary ~~act 8nd the· 

.r secon,dary impacts as well. Whil~ primaiy, impact results from the 

) 

pro~JJction i~ indu~:r~es directly affected QY the progtam or p~oj e_ct. ,. 

·." ·sei;:,ondary impacts resu:l t from the chain of regional ~expenditures set off 

by the inftial change in production in primary-impact indvstries. . That 

.is, other reg:i,onal industries will expe~ience an increase in production 
4 . • • 

simply because they.supply inputs'directly to·the·primary-impact-industr,y. 
. . . . ,· ~ . 

. In addition, each industry that l'ealizes an i'ncrease -in·production will · 

• ~·nCrease_ its_' p~entS fo~. the. Servi CeS 1')f the reg,i~n IS labo_r. force J 'the,reby 

increasing J1ousehold income and, in turn, comstimption expenditure~ and 

regional production. 

(' .. 
-, 

. . 
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Ov'~iew of Estimating Procedure~ •. 

'.fota~ impac1;s are estimated by means of industry-speCific.regional 
t i'.I ' • .. 

output or -earnings multipliers. , ·In general., multi pliers represent a 
~ ~ .' 

.of total .·change1 (in outpu~ etirnings' or e~lO~nt) to som~ initial . 

ratio . 

. cha_nge, which, we call the primary impact .• The muitipliers developed are 

"i~dustry' specific" in that .a unique. value is' estimated for . . . ___,,.. . . ( 

industry· for which a primary impact iS:predicted. 

' each regional · · 

tlflll"• • : I • ' ' ~. • • .v/ 

The procedure~ that are employ~d are· generally applicable: .. That is 
• . :> 

to say, they !I.re not limited to' aqalyses of speciai· probiems. Mui ti pliers·' 
. . 

may be estimated for any· inaustry in any coupty, ,group of counties, or 
. ~ . . . . ~ 

State. The industry for wh'ich a.multi plier is estimated may be any four-.- · 

digit (SIC) .manufactti~i.ng indqs'.try, ~e ·three:digit detail is. p~ssible 
among the other industry divisions. if'ese multipliers are qf the Inp~t-

·?11t,put (1-0
1

). tY:l?e !lnd are -analogous. to the intlustry~out~u· mul~i~liers 

'•generated ·by an I-0 model for a .region. ·Tue ·total output· chan·ge of an 

initial final demand change. is ~he ~product of the multiplier and the .. 
final demand change. ·These 1-0 type multipliers, however, are estimated 

,,,. . . . . . . 
without the actual construct.ion of a full regional· 1~0 model. 

~ : ... 
The Ume and manpow:.r required~ to constru.ct a region~.! 1-0 mo_del. 

often exceed 't_he resources avail ab le to a ~articul~ar rese~rch project. 

Further, such a~ effort need• not be undertaken in any case; if the . . . ' . . 
resulting iriod~l is only used t~ estimate. impact multipliers. The ·multi-

. . . . . . . 

pliers developed by.this procedure are sensitive to.differences.between 
• •· J : 

inaustries, as are the 1:..0 multiplie"rs, and they can be readily re-
. . . . . ~ . 

e~timated for any region composed of counti~s. · 1 

Mui tipll:e~ e.s~·mation "i..s .accomplished gy dividing•the multiplier 

into 'three compone ts - the direct effect, the indirect effect, and· the 
. . 

induced effect - an by 1psing a variety of secondary data in estimating 

each effect. See Figure 2. 

•. 

The direct-effect compoi:ient is derived from an 1-0 model direct- > 

coefficient table - it is the sum ·of the column for which a primary., .. j 

impact is predicted. Each element· of this column repr.~sents the purchase 

required from other ~ndustries per do.Uar of out'put of the primary~impact 

~ndustry. The direct effect represents the first round of additional 

regional expenditures resulting from the primary .impact. 

\ .. . 
( "' ,,,,.. 
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Figure 2 Decomposition of Selected I,...Q 

... f 

Initial final demand change ··· . ,· 

l '. 

·for Nebraska 

·• 

. \· _, ·~. .. The 1:cononiic Impact of Irrigat~ AgricU'lture on tfte Econolny of · • )
~ur~e_: · Theodore W. · Ro,eslir, F. Charles Lamphear, and M. Dav.id Beveridge, 

Nebraska,- (Lincoln: University of Nebraska, Bureau of Busine~s 
. ·:,, .... Research, · 1968). ' . 
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~ · The iri<lireif and igdµced effects sununarize add.itiot\al rounds of 

~ regional ~xpenditures_ re;ulti~ ~rom t~e primary impact ~d can be 

· ,defined .in. terms' of the I-0 model. The indirect effect represents 

· · ·' · addi."tionai rounds of interaction~· between ind~strie~th~t indirecdy. 

· , .,, ~"s~pply. inputs to the 
0

primary-impac.~ industry. The induced .effec~ results 

·"'·from a cha~ge_ in reg~·onal ~haefse~old in com~,' from thea.equen~ 'change 

·• ·in regional~!consumption expenditures, ,and fro·mr the 'egional production o 

. . . ,. 
that g9es to suppbrt that consymption., 

., . . ·' ... .. . . . . 
'.fhe, approach us~d involves es·t,imating the di.rect-effect component 

. . 

of the multiplier by scaling down a col~ from the natiohal J-0 model 

;..,,.and be regional"izing it. The indi~ect and induced-effect components are 

·_,r~tim6 ,l:iy .. examining the functfonal· ~el9tionship betwe-~n the direct 
. : ··: .. ~;~.i.:: . ·. . . . • . lo 

• comp_onent. ~f ,_I-t:> multi pliers and the corresponding indirect and ~uced / 

components. · 
•.. . .. 

Direct-Effect Estimation'· ' - '. ··" .. ~_.: -u 
. . 

Esti~l1ting t_he· dir.ect-ef~ect component of Fhe output multiplier for 
. ~ . 

a particular· regionJll industry involves estimating the structure of {nput_s 
. '. -~ - .. . - . . " .: 

for th.at indu~try. The starting poin~i the 478-industry versi?rt of the 

.national I-O_model,_ which permits the electi_on - as· a J~imary-impact ,~ 
of al_mos.t any four-digit SIC manufact ing. irniustr:y. 

Tire~pro·ce·dure--out:tin-edtFi~gure·-3-r incltrdes the following steps:· · 

1. The national gross flows . - or traits actions - for the primary-·· 
. ! . 

impact <i.ndustr>; ~re extract;ed from the national I;-0 model, 

indicating the dollar value· of p~rchases -from other: four-:digi t 

·1, ind11stritl . 

2. · Gross flows 

d~ding 
· .output. 

erted to national di,ec·t coefficients .by 

se by the primary-impact industry gross 

coefficfents:represent ~he ~urchases from 

industry per dollar of pr,imary-impact industry 
I , ! • 

each support~ng 

gross output. 

9irect effect. 

The sum of these coefficients is the national 

3, County .Business Patterns fo"!lr-digit SIC county data are .. used to 

create a fil.e of i~dustries present in the ~g~regation of 

counties comprising the study area. _ 
• 
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4.~ Th~s file is then_~ompared w~th the col~n of input-require"lent 

. \ coefficients derived fro0e.,. :natiotl I-0 ·model lo<> check .for t;he 

regional production {f 'specific inp requirements'. 
. . . 

5. cases where a part:i::'cular iaput is required but not produced 

6: 

in t . study area, that element of the column ·of input. require- -

ments f om the nation~! I-0 model is del~ted, t~ produc~ 
editea coeffici~nts. 

BEA earnin data, by county, are assel{lbled into the· cou.nty 
. '., 

. . . ... 
f the study ar.ea-. • . configu~ation 

• 
J 7. t location quoti for.each i.ndustr~ ~n the ~tudy 

. '\ . 

arec/ .. ·.For. a given i . strY ,' i is the proportion of reg•io_nal. 
. . I 

total ea'rnihgs. representecf'oy the .industry," divided by the. 
, r· . 

nation~! proportion. \:, . . rw 

8. The final step of regionalizatiori of the column of input coeffi- , • . 
cients . .Ls· the ·applica~_ion of a location quotient (L .~.) criterion 

- to the elements of the column of edited nationa,l coefficients in 

•; . 

... .. ' 
order ·to ;detex=roimhwhether; in each case, there. is sufficient ·19car 

.... 

{ 

• . I 

producti~. '1.n a '.>gi ve.n supplying industry tQ permit the input to 

_.·be· purchas.ed in the. study ,area. I~ suff~'cient production is not· 

I 
present', the coeffi~ient is atlj usted to reflect. the port!ion of . 

• • "t . I ( 

'the requirement likely to bfj) pur"cl,)~e\• (If the L.Q. is ~ess than 

~one~ the coefficient isf l_tiplied b~ the L.Q.) 

The labor. requirements . f the· primar~-impact industry are. calcp

lated, in terms of earn figs, based on the national r.atio of . .. 
earnings to gross outpu . · 

10. The direct~effect component of the multiplier for the study area· 

i~- the sum of the.regionalized edited nat{onal industry direct- .. · 

.: efff' coeff.fcient's a.~~· th·e national ear~/output ratio.' The 

·lat er element ~!ings the ryousehold.~nto the direct effect. 

' . " A number of assumptlons are made in the process of estimating the 

component: first. the primary-impa'ct 'industry employ,s the same technology 
• > 

of producti~n in the study areas as is emb9died in··the national I-0 model 

and second, in applying the location-quotient c;ite~ion-·to scale down the 

national coefficients' the portion" or particular regional industry ~s 

output sold to the pri.mary_-impa~t _ in~us't~y is the .same as in the natiqnal 
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I-0 model. Finally, it i~ assumed th~t t-he proportion bf industry -expen- - •. 

di tures paid to households, -primarily for. labo:r service~{' is the same as ·. 
.. • • I • • 

that for the Nation·as'a w}fple.· We be.lieve these assumptions.qre reas~~-
~ . . 

ab'f~ ~~··1oost- az:eas but weA!!j~now involved in emi>irical studies which\• 

wi 11 determine their app~t#:i"ii ty. · . / «:-
... ~.~ • w. 

Indirect- and Induced-Eff~ct "Estimcrtion 1' 

Th-c··:Jire~t component '~.f the multiplier: discus-~ed· above, aCCQUnts )or 
··,:. . .. - I 

t'he output effect of direcf'" requirements purchased. by a "priroary-_impact . 

industry. The total. effect .. i
0

iu{Judes· 'indir·~ct:· i~t~:cactions between industries 
• I - ' ~ .\ • •. • • 

and indu"ced e~fects ·resulting. iron\_ ~son al cons~ptioJt expenditures of 

local· consumers whose ""tncomes. ar~ a fected by 1 th~ direct ~nd indi~ect effec:.tts .. 
,. · . .;- . ' .' ' - ; ) ~·.- I 

i}te approach. used for est_imllting ,~he i~di,r~ct and ~}:~~uc~d components 

• of the inulitplier evolves from empirical ahd conceptuaf'\findings. In an · 
. .. . . . . " . . . . .\;' . _, 

I _.o m~el, ·arid· ~nder .emP.irically compion co~di ~ions" the, indirect (or". 
" . . - . -. . . 

indirect plu~ induced) component of the output m~l tiP,lier can b~ es-timated· 

by a lineq~- _hom~ge~~~ f~nction of the direct component. : In' the I ~O . 

fra}ie~ork, ·: ~~e comP.e~~-~s . .adqed · t~ 'th~ mul t.lier by in~~uding. ho1:1s.eho~d~ 
as a sec~or in the" inpde.l; . payment~ t~.- households for rapo:r ;;ervices are 

't'epreserit_ed, bY, a row ~i:td ·sales to households by a column. -. In th.~ s~hcme 

the household sector,.does not differ, conceptually., from any other industry. 
- :' .. ' 

Estimates; _therefiPre-, are developed for the indir~ct comp.q_nent alone and 

... for t)le indir~ct and induced co_mpone~t~ of the multiplier. 

In the procedure by whicn the indirect a~d induce'd components of ,tne 

·outpuf ~ul tipli;r, for ,a specific re~ional industry',, ~re es f~m~ted (Fi~'{. 

' 

4l, a. sample of regional l-0 mode ls, ~epresent,~g a wide cx:oss section -of ~ .. 

·re·gi~nal {?conomies in terms of siz-e and industrial.diversity," was first . · 
. . . 

coiiected. An interdependency.coefficient--representing a ~inglc-valuc 
. - . ' " I . 

description o_f" the degree of interaction between industries in the· 

~conomy~-was estimated for .each regional i-0 model. The purpose of this 
' 

step. was /o test th_~ hypothes~s that the indi.rect effect component of the 
1 mul ti.pl~ 1er could be estimated as·,a linear homogen~oµs function. of the i . . ... . 

direct effect component.. It was 'found that 85 t~. 95 percent of the 
' 

vadance in the indirect efrect component could ·be explained by this 
1 

simple ftlhction of the direct camponent. 
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The next step was to eaplaln 'h~ v.alue ~t.•~~ 
• 

cient in terms of the char•ctor,,1·1'-"' ot ~uh 1 rct1+im•l .,,_..,.,,~._. 

relationship e5tablished, n i.-4'.t t'9n 1w·n1~d" ,, rn·.Jii.~ .~\,~ .• ~.,1:,._,,.,. 

dency coefficient for the rci1on 

size.of the econom.)•', .u1 te.-...qf 
• . . I. . . 

atory variable in e~J 1aattnt th~ 

fo'r •l'I hh ".,.~, .. 

totit·-~·t"f'llftC~. 

Int e·rJ~poen.Jirr.~ '· 
, .. 

,. 
~ ·.i:.:~C' t ! l -. .. eir~. -! 

"Project iryg Total J~~-7~~/~.t~-'-~ ..... :t~ L,a,!~.~:•r J Ht?.:. ~4' 
Projected totiai output ..:"h•nio~ .ar" eHltt.&~e-·.! ~,. a.-s--rr ~~: q 1 •.e 

•appropriate are.a a.nJ ·1ndu~try a,lt.tt"l~erii. "" p" ~-1n·~~,1'l':, .:·· ;"·,.~>' ·"k,. t, • 
··Projcctoc.f labor carnine, l•Jl.a'' .. ;ir1; ·:a1~;>"cs~:1t·~~1d ·r.,••i:t_£; -~,.~. ·= 

. each -area arc dc·r i v.eJ Jroa the- OU.Jf.\ ~r,1 J ", l ~ i~..; ~ • 
_,. . • It . • . , .· ' • • I , 

• The multiplier t':ilt&.Hll'\;t.,:tHt--n ~-i~:.:r;.,ef•~~-'1""'--"a;· •.· t < 

!v rv..~. :t.c $ii.'""'"~c · ... -t~(:.4.,t.·t'.-.· ~ .... 
~ . 

r·i'.~t~·"":: a: ! .:# m.~ .. ·~~- ,,r:_;. ~,,·-=--~:::·-:\. ··l ...... . 

.• 

. . . -

~peci fy: 
0

, ( 1) the .treia tO. b~ l.rt\. h~J~~ • .u,-.J : : ' .. ; !<- c: ~ ~e, .... ~' I:. C: 

multiplier·g arc r4'qU'ircJ. Th~l'Jl,C' re-:.p.:>e)!1:-°;, P:t:,~A:"!°''ll .. C'. .,; •• 

r 
want -to cen!>ult. with the ftt.·\ ·Haf! ;n Jh.c: .J.t:'~~~"'"'~"' ':-"" ·f. ~-,,, 

industrfos .irrvoh•cJ . 

each area. 

.. 
. .. . 

/ 

.• .. 
f 

. . . . ,,_.. . 

• Forthcom_in:g publ .. ~cat1on •. 8ur,~•u "! f.:•:•:'.ll>&i: -'-t".•·fn~:. 
. Pro j ec ti ons ! :-·Rcg_i onoa 1 Ee noel.:. A.n h ·t ~ )' i ri. 0-r ;.1 ~, 

~ J " ; -

-~111t ~ :., (. ·'= 

l?opul.ation, U.S. Water Resource--. Ccur,;:11 1~.u~'ttf~o;l!.; 
. r ~ ,. '· :::;r .. . . 
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·) 

/$ ;. 
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}(EASURF.MENT . Of SW8. J:f ~· H~TS ,, ·'· 

.•. 'Oirk •• P. Li)Hen . 
,. . 

Con~ul u~t. IN'TA..SA 
. . 

,. 

'· ~tmlo Parl'. Ca U forn l ii .. .. 

. ' 
'Thc.'role of thi~. ac_c~n~ is. to dupbr th~ eff.,'<'t• rc-·~Hl.f!'., !t""" u!c . . •. '· 

. · 'inte~act it9ns between the iriplJU :an., output• of 11 ·pt.n ~f!>J the t-(l.•( ! •• : _.I'll<! 
6' • 

cultural· setting. in which~ these ar~ rc::ce1.llr'oJ 1anJ, .-(!pd up·~ 
. .... 

'- b~.ing effects are to "be disp~.ayed .wh~re approprhto to {4;11' 1 ... ~~"l.u u~' 
. ' 

tance to the dee is ion maker .. " 
Q 

A' prev i-ous p,apcr coos iJcred thc:·"natur~ ·1Jt th• 'n(1>;,. .• fl 'i:"ft . !,; "...,. . .n ~ 1<· Jt; ..... ! 
1

' 
; . . . ·' ~. • ( . ' . ~ . . J ... •. :.._j .. : . "'"' llt : • • " ·.. • •• • .. • 

·in bo.th the RD and SWB a.c'counu •. ,,roblcia~·tft l·~Plet~n!i1'4 o-.or ,..,4r,;:i~e.~e't, ,,~.! 
.' • •, .t ' -. • . } .. ~. . • ~ • •: . ·-o .. • : .· ·~ ..•... 

Standards,'-."1tnd a ,recess of (ecw;lAI plltAAIAI ui:.L..&1Ul.iu.t!.!.~~n·~·"·~ 
..... " . . . . . ~ 

linkages between water resour~o systc1H •nJ thci ~He<:h Jcrttfi~"Ci·J .... r,., t ~ 
. • • -411 

. paper focuses on di;cu·ssing altomat h'C 80111\t tu •itpfu..-.chot ~.t..:t'•' i"'-;t '.~·· 
. \ ! . 

effect-sin line-with t.he·broad llland.Uc·.pr~~~wtoJ H~ ~h~ f>"l'i.\4,?!~t 

) . 

' ' 

.. 
·~·:: " . 

..r . -

T'hble.'!':f pr~s~nts the text· of thci f"r!nctpl-t-,· .n u f\'ll'*'("a ~:.,;. ~ .... 
, • • ·~' ' -I • • • • • 

.,. 

•· 

Table u pr~~en1:s ·,., ~-·~y. of•· Ou1 St andiardt ~* t~ .U.!lj~<' .. ~. "'-1!~ r:,>. i HY!. 

fwrtiliarity'with the intent. ot .this .ic1;ount fh'" ro~o-r '.1-.~l.J a1·~t,...-n, ~·<'·· f,6..: 

.these .. tabfes. In.broad term.s· the follel'Wtng paitif, '°' .u .. ..r .. /JM f,,,.t "'"' .,,.,• . 
f 

sequent discussion. f, · 
'\>.. 

The term "where appi,opriate'' in T•blc l') rhH 4~fp···'-'•.t.fn.r ~dl ... • r p . ., 
. ·... ~" . . . . . . .·.. . . . ...... : . . . '• . . . . ·:· . 

effects described., ~ven thoush • ~lann...,r/t'v4J: .. .,H•t l,. ~•r<'" ~.ct.! ~ , • 
. ,· 1 ·,.. · --.:S ···1:;. 

_'t.J, 

• includ'e only. ~ffects con$i.dC!r~ ,Approrn•r.~ . 
• ""' .. I' " •. • ••. 

~'Ther.e are few il any fonul acrth0<h •Mr. tonCNJ tr> r.~,•.-;,. n ~~.~ 

. l 

planner s:an 

There . lS"!JlO 
0 ' 

use in atteaptina to ut'i~fr tho t'nt1(t;:t's,..~ ;~ ~! ~,·,.h1«h ·:! 

clear def ini t io;·.01 'tf:t'~ cff o-c,,.. .t J..:~~ .... 41.~vf~~ .... f~ ! a i,~-~ .··. 
. • . • . "" -1.· . ~ . 

.the ni:ethO<ls 
'. D • f- .._. 

io be .used in •easuri::JigJt.hr•. · h . ._ 1r~.'ug· ~H,~i~~l"li. ··~•• 

effects can be .consi~ored llO~t' art ''~-~ '"l.Cl~1;0;· ; . 
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T,able I 

• 

. I 

TEXT. OF THE PR me I·PLES... 

: . 

For each alternative plan, the beneficial and adver.sc t-ffect s on s·<.>r i.:11 
( 

"· ., (' 

weli-}?eing wlil 1 be displ!yed where appropriate (Page 8) .. 

B. Beneficial and Adverse Effects on Social Well-Boin& 
'· 

I 

The beneficial and adverse effects o,f a pl an to be d b~ph,v~ where 
,... .\ 

:p\ropriate.in •. th" ~ocial well-being acc.~un~ncl~: . . .., ·i •.. 

a. Real income distribli ion. The effects of a pl an on tho reia i. 
• • Q . . • 

incomer of c..lasses ·or groups tha are relevant to the crvalu4t hm of A· pl4U1 w1 l l . 
be displayed. ·Al} effects, both monetary and inco•e i"n Hnd. "'ill btt i11duJ<'(1 .. 
in this display .• 

• • ·., ,_,.-"., I 

, b._ Li~e, ~ealth,· and safety. Planoffcct.s on l~fc~ ho.al th. <tnJ\,.· .. 

. safety. other .than. those, evaluated monetarily for tho'i\ati~al e~onolldt Jttvcdo1l·. 
. • I .· . . .: -··---·-!__-,----: • 

ment objective will be included here. Measurement techniql,C$ '-l 11 v;an hut 
~ . : . ' 

would largely be in,terms of physical units .. , 
.. 

c. Educational,, cultural, and recreational. The effocr 0 of thr'', 

plan .on ~ucational, cultural., and r~creational opportunitiu. 
. ' 

11. Emergency preparedness. ·The e~f~ct 5'. of the p.~n on r~~(!nc .'Ii .. 

capacities .and flexibilities .. in water resource YH.cms a~ protccttQfl :i~ttin~•t ~ 
. ,· 

interruption of the. flow :of ,essent ia 1 .. 11t t i•f.!" of nnt ion~ I'· 

. d.isaster or 'critica:t:.need will be displayed. 

. ' · e .. , 0th.er .. ·Other effects ~n s9cial weir beirfg·,ra~y he hlentifid . ') 

an~- d~splayed as relevant to altcrna'tive plan$.( a.ge~ 9. 1or.· 

.\ .. 

,• . 
.,.,, 

..... . . .. ~· 

·. ·',' ·.: 

':~· 
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' . SIHAAYOf m~!l.\RPS klTII AJ:SPECT TO nlf. sn ACCOO~l (FRIJI PACES 12-94) 

c~ponent 

Atal lntOlt 

. Type or EU«~ 
. ,) 

• ChJng~. In' m I lnc!llle " 
deslcnated persons or croups 
ccnerated U a mult or :he 
plan. AiJvme efrect In· . 
elude inmms tues and, 
re imbU r ~etent com. 

Security of · • Effects incluJe: 
lire, he.1

1
th 

and m.fety.. •, Chans~ In risk of floOJ, , 
. drcuafit, or other di mt er 

affoc.tina the scMilY of 
life, health and sahty. 

Chan1e In the number of . 
dlsmMmyin~ insects 
~nJ ralatrd pat~oloii'cal 
factors. 

• ~ct :iiaount of total 
a!W pcr.capl11 Inc•· 

as dol\~ :alues,. 

' . 
• !lo spm fie inJ le•· 

tors m su"utcd, 

·.~ 

Chann i~ tho conccnm·~ 
llon anJ c'poMe to 

" 

I' 

wuer and air pollu.tion. 1 

. Provbion, or. a ym.ruund 
cons112er'choi.•e of'fooJs, 
that ~ontributc to th~ 

, . ·b1pr~r1~nt of n.tllonal 
' · :11utr1flon, 

• So spcc1'1c MthoJOIQIY ii Ifft• 
tlonrd, •. 

. ' .... ; 

,• SO spc~Uic acthodQIOJY In 9'n· 
UonoJ.. . · ' · . 

.. 

I 0irrcnt auldcllne: deflnln1 the fully 
poverty line D.1f1ro•lde bosh rar 
1eamln1 absol~te and permuae chanan, 

' ' t I I 

, · l 
·' 

• ~m available ~1cd on hhtorlcal .data, 
project Ions In ten~ of 1the numbtr· of 
I Ives' mCd oz: tht nu1bcr of pmon1 · 

· aUcct~od iaay be, provided, In most mes 
a dmrlptlvo~'quaUtatlve Interpretation 
and eva.l1Jati1~ will 1ppUc1bl1. 
'·, J 

I' 

J ,:·I I 
I . 

'· 
i I ' 
/':. 

,/ ,. ·" 

,• 

.. 

----'--·-:___£dumittth----r,ff-tttH,~ud~~1---·~..IWU#.UU --~..Spcill 
cult ml ~. · · 5u9,rstcJ... • lioncJ. 

.actbcdolo&r Ii.~ ,~~n£~~11!'11un.tti.ttfar.!9!!!ln!.Q.. ...... -_.: .. -.~-
. '. ( s'n'ice~ &ay be dmdbed in approprim . · 

' 
',"316 

( . 

rematlonal Changes in oppro1un'1tics. 
for co1:111u11itv m~iw 
such'as ut'llltles, tra~~· 

) " pomhon, schools and 
hospitals. 

' · •' Changes in ~u ltunl anJ 
mmtional or;turtiln· 

· itirs such 'u hi·.·tO~. · 
1111J scirntif 1~ Si.td' 
.rakes· andrtfcn.'om. 

. ,'' 

': 

( 

I 

4 

(~ ,. 

*' . . ' .. 
' 

. " "·" .. 
I 

I. 

-'I J ti; It 

., 
' . . 

j 
I . 

I 

". 

' . . qmtlUtivfttr11s. Chln&cs In cultml · 
and mrc3tinnal opportunities will be 
dc~cr1hcd in terms of th2 nuaorical chan,e 
In r~levani h,cll ities, otherwise account· 

, 1 · ln£ for· sl:~, use, p6tentltl and ~u11lty. 
' ' 'I 
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Type of mtet , Su11rued lndl'utor COIWl!ts !Wt 

• No srL'Clrlt lnJlu· ·.'~ 1rrtlf1t atlhodolo1r l11tft• 
ton m suw1tl'd. ' l1o~r1I. ' ' 

• E!f cc ts Include: • Tllr'f 1rt t~·~ 1ruurl'.t I~ errrorrlUr 
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. .• Confro,!ted with such a situatlon one c:i'f· the first requirements is 

. ~o ind~cat'e .. the. type of m'ethods t·hat the J\lan~er can draw upon in 
-. -_ -·------- ~ .. ·--····--------s~~ti~g- t~·;;·-swa·~·cas~r~cnt p~oc-~-~-s and the delineate g;:;i·ci~-·x~~-~----· 

.. ;, . 

'• 

~ .. . 

• 

A. 

tha~ will provide focus to this process. To this end, in the follow

ing section the outline of an approach dfs presented an<l remaining 
' . 

sections address illustrative exampl:es· of SWB assessments . 

Approach 

Introduction ... 
I " 

The measurement of SWB eff'e.cts is a process o'f"'gathering and structur ini.: 
·'· . 

information' on" how proposed water resource systems· can affect people, hoth in ' . . 
the region under study and elsewhere in the nation. This discussion is con·-

cern~d- ~ith the problems' of measuring 1mp"i1cis within 'the study region. Ex

~ension of c~nt:epts' to include people affected' outsi~e the region c;in he 

accomplished once an 8:PJ1roach i's implemented within, the regi'of!; 

As indicated in the Priricip~es and Standards ~uch of.the argument to 

be maci.e in the assessment of .SWB effects is qualitative. The strength ·of tlw 

·argument is going to rest on bow clearly individual effects are idcnt i fied 

and .. linked to the water .rescfurce sy~tem. The fol lowing steps out l inc a 
• -·:;--·------~--- .. ···-.... - .. -·:--·------··- -····--·~----·--·--------- .. --.... 11.: •• - ...... --•••••• --------·-·········· • ________ ,. __ -

procedure lor gathering information, identifying the affected par-t of tl~l· . 

popula:io~ and ass~ssin~ the importance of the .effects~ 
. . 

B. A.Stepwise Procedur9 . .,,, 
.., 

Step 1: Baselin~ Description of the Reeion 

·The. fit~·~ step in identifying SWB effects is to 
. . .. ,. 

of the s~udy area' which will:hig~lighi soci~l issues 

d~vel.op. ~ dcsc~Jt_ ion 

rel'cvant to ·~stuJv '. . . 
• ·.are'\·~The baseline descr~pti9ri shoulq. c~ptu~e.· t}:ie range of object i vei; and 

conae n~ in.the.social.~omain.tha.~ potentiallr can be r-e1ated .to.water J"l'"o~ffu· 
, evalu t1on. . The following guidelines are sugg~ted: . . '\ · 

'\ . . ·'. 

•·. -For-~h: __ i!lfor_m.ation dev~ed·~t is impbrtant_to)provide, a comr•;~a~ 
.son: ~ith 0

0

ther re~ms, ,and 1perhaps the7U.S. ;as a wh~l~< This w~ I 

indfcate the reJative condition of the study area or its part~ 
• .The, categories" Bf information to be examined are essentially ~oJJ-

, . . .._· . . • .. 

. t~ined in Table II. In addition ... it is sugges'ted 'th'a~· informati'On ~. •; ·, 
• I • J. J • • ~ / 
be p:covided on social concerns rel.ated to (1) population displace-. 

'• i·· · ~ent aqd/or dispersal; . (.2) emplqymer{t; .· (3). housing; arid "(4) aest,he-
.. --.t . • . ' -0 . - •, • • 

~.ic;:,:A~~hou~~ for'· ea:h· o~ the~ C.·a.t~or_ies· indiCat:ors ~a:::_inch1a~·~1 . 

·"'-.;! \ j.·, ,. 

•· 

.• 
. g . 

,. , 

( 



.. 

in the otiler three accounts, the rationale for inclusion of concerns 

related to these. categories in th~ S~B account is that they all carry ' . . - ;.··;bpec~· that go.beyond the mere-stiffemciif -of._coanges-.---Fc»r--exilhipfc·--c.-- ---- . 
. · as a resu

0

l't of employment· chang_es a conununi ty might experience a
0 

drastic change in public image which in a particular stud9 area 

may b~ a significant sociai issue. A baseline description should 

..contain. such. information·. ) ' 

Step .2: Direct Linkage with Wa~·e.r Resource Plans 

Having identified the ~ase c~aracteristics of the region, the next 
' -

step is to ide~tif~ direct linkages with water resource plans. E.g._, f~ood}ng 

can directly affect the housing stock througp damages and preventing further~: .. ·. 

Jdev~lopmcnt in an ;iirea .. Another example is t.hat a navigation project may · 
. ' ~. . 

directly influence the numbe~ and types of jobs in an aren both in the short 

. (construction) and long term (new industry) .. ' 1 

The product of this step is a lis.t of 'direct .,I inkages betw.ecn--s-ot~ia l · 
• Q • • i . ; 

issue~ identifi~d in the baseline description and the water resource 11l~ns. 

Step 3: Identification of Affected PopulatiOn and Soda 1 · rmpac_!_ 
Study Area · , : ,,. .. 

The--purposc of this S"tjl'is to introduce two concepts - Affottt'd Pop-

ulation and So~ial Impact/'Study Area - into the assessment process :iimc.J at 

, providing further fo:s·. The ration~le :for incl~sion is clear: _wit~m'.t <ll·- '. 

fined boundari_es pract'ical 'proced~res arc. doomed to fail b.ccause ro at empt . -['. 

is .ID&de to separate the' importa'ilt from the unimportant. Moreover.-· ma ing tlH•St• 
. . . ,,-

concepts operational is difficult. and requires the planner's judgmcl)ts~- ·~-

' following guidelines are suggested. 

Affected Populat.i<>'n. On the ba,sis of the4i.dentifi~ation of·Jircct 

/"~ 1in~ag~s •. the population.most directly, a{fected can be i<lcntifi~d . 

. ·.J- . This may be in term~ of one or, a comb ina t~ on of the ~·fo 11 riw i ng: 

Geographic area. 

~1 ~ge .. 
7. 

( I-( 

• . · ;. •.. 
) 

... · .... 

J Rae~ or'ethnic group. 

• ""ncome. · 

The basis for defining. the affected population shot~Id be the type 

• ~f local' problem involved an~ .·.tbe n7ture of the l ink~ges with" the 

system. IE.~., flooding affects ·a .'geographic area; as a result 

l' '_ .. ;\ 
1'1. ·~ 1 

. 321 
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.. 
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I 

1,/ 

·~· 

.. 

, 

' ~·. 
• j 
~,. ' 

,,,... : -
• ....._-_.- ·'Iii 

the population inside the floodplain.cduld be chosen as target 
" .J>.~P.lllat_~()-~_.and contrasted with the population outside the f'lood-· 

. - .. . . f 
P.lairi. However if the mafn link~ge between' flood -control and 

• : ' • I • ,.- . • 

soei~l eff~cts entail'~'i:i,ncome redistribution a better definition 

1 is p~ovided by stratifyinglhe popula~ion according t~ inco~e 
\. . . 
1. level~ regardless of where the~ in the !itudy afea. 

·Sodal1 Impact Study Arefl .• A s6cia~ impact study ~rea ·can be 

defined which represents (1) an area at whose boundaries the sen-. ' . 
sitivity between·the water resource system and the social effect . . / 

unde~ co~sideration drasti.cal ly "di"ops',' and (2) an area which 

facilitates._~the handling. c>'( d~ta.i>n etjsting' conditions and poten-. ~~ 

tif!.l effects. For e~ample,~ inco~;1° ~edistribution is the issue, 

census tracts with 20 p~rcenJ or more of the families belo'i the-· 
, , 

. poverty lev~l may be sel!tted as the Social Impact Study area. 

Othe:r
1

d~ta·on education, employment ana housi1'g can then be.used 

from those c_e~sus. ~ra~ts; as ne\d~ 

Step 4: Estimatt? ~-~~e~_.Linkages ,-~~-[ 

For each.direct linkage identified, an estimate should be made of 

'--:- . 

• 

·its magnitude--forthe selected t,~;g~hrti:~~·--and-·-the-,-d-t;gree-to which it 

allev:itate! .local problems. E._g., ~he potential 'ntirnber of housing units that 

· would be. added with flood prote.ction c~t,1ld be ·estimflted and related to the 
. • . l ·. 

housing needs described .in the haseline fo·formation. .. . . L ... 

Step 5: Estimate Multi plier Effects' 
' ' 

Ap assessment should be niade to defermlne if the direct effe<:ts have 

m~l tiplier effects important f?r ov'erall community development .. There are· 

three characteristics of the effect;;. of water i:esource plans to be considered 

• 

·---.. -.. -· 

here: • '~. ~ \.. 

co1':iuni ty 'Mo
0

tivation. If the, ~l.an alleviates a· severe ,local problem •. 

~. 

• 

I . 

residents may find greate~ncentive to partic.ipate in commilni ty 

improvement ~fforts. E.g., ;if flooding.and associated.home damage 

are ~liminated local ho
0

meo~1t'ers may be more' willing ~a~intain or 
. ' J .prove their homes. . .. , . 

1

• 

· C6mmunity Resources:. Imp~oved water·resource deyelopment may conserve 

community resources. Again using flooding as_ an 'ex-~, the need 

for
1 

cleanup,. road. repa).r and oth~r effo:I'~S might" be. eliminat~d~· ·:. 
•U < '• • , ' "~ \ 1. ' '£ 

.,, 

$. ) , .. 

>. 

"' ~ ·o S22\: 
<"' 

.> 
f 
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I 

I 

( "· 

..J 

c. 

' 
allowing lac~l fund~ 
impro~ing parks. · 

Combined 9ffects. 

be.used for more desirable purposes sµch as 

. (- . 
The direct _linlCages as a whole produce multipJicr 

effects the~ could not achieve d1one. E.g., a combination of improved 
I , I •• ' • 

housing and job opportunities may be •needed in a community be.fore 

there is a substantial change in its social characteristics . 
. -' I ., 

Summary -} 

The approach described here sugg~s steps ·that a planner/;valuator can .,_ /\ . 
take in assessing SW~ effects: 

~l ~ J 
Develop a baseline descriptiqn of the study region and compare it to 

. other regions using the components of Table II. 

Identify direct effects ·of water resource plans on those components .. \, 

Identify the people affected and define an appropriate 

study area. .· 

For the ·social impact s·tudy area estimate. the effects of the 

and re.late to t}\e init.ial description of .. the total region to show the 
. . . . ~ 

relative effects. ~ 
·' . . .. . ' '\. 

___ ::._ _____________ :·------~ __ ll_~~~E!"}E_~ul_~_!E.!.!:..~E-~ff..~.~t_!:;_aff~cting the overall well-being of the • . . 

• 

social impact study area. 

SWB Mea~urement: Illustrative Examples 

A. Introduction ------·'·· "".iµ....1•· 

The purpose of this .. section is to proyide an pverview ·of SWB measurement 

by presenting a number of·"-illustratTVe examples. , ?NB measurement proccdu,r.es 

'can be ':f:?rpadiy classif~ed into two groups. In the,;·first group th'6~eniphasis . 
.. ·-·~~ ·~ . . . '· . ~~ . ·. . .. 
is focused on analyzing-effects within ea.ch particular co!Dponent of the acco11nt, 

In the second group the focus of ~the ~dure i~ on developing a composite 

picture of the effects ~n comm~nity"wefi-~ing suppb!ted b~ analysis of ind~vi
dual components. The. premise for such composite analysis is that the "total" 4 

soCial impact of a water resource plan is mo:r:e than can be discovered by•the 

an.j.lysi.s of individual c6mponents. In particular the 'emphasis in ·composite .J.. •.• 

analysis is
1 

o;, .th~ identi'.ricatioh of effects ·whose ihteractio~ is such ·that .. -:: "':. .·: .: . . :.. . .. 
.. . ~he totB._i lmyact surpasses a certain threshold of significance; a fact which 

;~ not 'ob~iou.s 'from individual compo~ent analysis. . ,. \ · 
. ,, 

.. . 
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B assessment of public h.alth effects an~ recreation 
• 

oppor uriities exemplif~ individual component analysis. In Section C two 

c_ompo it& analyses are discu~s
0

ed representing two ~ecent efforts in Sl~B 
measuremerts. Eaeh of the following secttions allows for a set of observa

tions retard~~ the SWB _meirrurement process~ .. · Th
1

ese ar~set out iq the con

clusipns f~llowing each example with the in~ent of passing on what. has heen 
. t'. "f" 

learned from C;lctuall)r, per.forming SWB assessment. In line herewith it is• 

asse~ted that, for some time to come, the assessment of the SWB effects will 

hav~ to ~e improved in a similar~anner, i.e., more actual assessm~nts have 

•to be performed that provide the experience and "case s~udy" data that pre~edes , 

more rigid metholology developmen~. ' 
u • 

8. Individual Component Analysis • 
~ ~ . r 

1.. Alternative Approaches for Estimating Changes in Public Heal th 

~lntroduction 
The concern: here is to assess· the potl'ntial threat 1 disea~·e· a~d 

toxic.effects• in terms 1of the potential changes in incidence and the npture 

of the impact on the affected indfvidual. Typically, evaluations of heal th 

impacts arc pres.ented in highl'>',.'lualitative form, fodicating only that in the 

--------.}udgment ... oLth.e .. ellilluator there is. a greater or smaller chance of certain ~ts-. " 
-U-· eas.es· or .t·oxic·, cffect"S- occurring due to water programs. This was done in the 

.• 

five ·pilot studies in wastewate_r managementt ~.g., in the Southeast Michigan 

study, Appendix G ·(Ref~ 1). An alternative to thi~approach assesses the 
• . 0 

. ·felative importance· of possible. effects r"esul iing from water resource pro-
, - - ' '· 

grams"and presents an overv'iew of the .health program dealing \tlth hotli the 
. ~ . . . . 

uncertainty .in_ any estimat~ of impacts and the severity. of different types of 

~cts. Thts a~~roa~h was applied in a recent study of ~e San Fr~ncisco 
Bay area for t.he Corps of' Engineers (Ref. 2). The ~ showed, ··for example,' 

' .... , 
that wastewat_er disposal at PElrticular sites can resu_lt in: increa~es in rabies 

l\Od the nuisance of pasture mosquitoes. The chance of the.mosquito nuisance 
.. ,• ·-

is greatel\ than.for. rabies, but the sev.er(ty of rabies infecdon is greater 
' • I • ' 

than that of mosquito bites for· the indiW.dual affected,. .. Because. the latter 

procedure· is more explicit i~ dealing wi"' !he public health problem', it. is 

reco~ended for appl.ication in are_as with ~e~tially major heal th effects . 

, . 

.. 
A 

• ' • ,I 
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... ~( 
b. Recormnended Procedures 

, ,, In this subsection the reconuner1ded p~~aedure is described in terms 

of data 'requirements and the ~ethod. used to ;..aJcic; physical judgml'nt. OJl tht' •' 

prQbability of 11 disease or nuisance·occurriila.·and its sevcrity.-Thc discussion 

'1 i~ ab~tracted from an ~npublt'"shed paper propared by Dr. Robert C. C:oopcr, Sl;hool . . . 

of Public Health, University of California· at Berkeley.· 

' . 
• 1 1. . Information Needs. In assessing the public healt;h hazard, 

it is important to consider (1.) the agent-, (2) t_h_e. dose, (3) the dose response, 
• ·tl>· 

and (4) the·dose contact. 
. . .. 

The. agen~· is· the cause .of trye disease ahd may 'be oassified as . 
either bicilogi~al or chemic~1.• The~biological agents incl~de bacterial, viral 

and parasitical organisms. They may be either direatly transmitted to man via 

the water rout.e or indirectly· by water resou.rce management pr act ices .,resulting 

i~ the development ;of disease. The chemi~al agents can be subdivided .into 

!": · ~rganic' and inorganic. ~omponents '. Direct ti:ansmission o'f the~· via water is 

norm~lly the rule; however, trai1i&missiem of the chemical in its original or 

transformed state via the._ fooq chain. must also be ·Considered, e.g., the CO~

Version of mercury to methyl mercury and the subsequent cb~ccntration of this· . , . . 
component in fish. A comprehensive list of ageots is given in Table III.. 

• J 

The dose is the concentration of agent delivered to the exposed 

populcition. It must be .considered npt only in terms of concentration but 

also -in terms ~f d'iii:ation.of expo;ure. 'The dose of biological agents qepcnds 

on the preval_ence ~r disease already in an area plus whatever i;hnnges occ~r 

· due to the, treat~·ent ·processes that are int,roduced. The dose of ~hemical ~ 
agents depends on the degr~e of treatment and the existing concentration of 

those agents in the region's waters. With regard tci chemical agents, solids 

management is an importan°t ~oncer~ and ~ust be asses~ed as. ~ potential. souz:cc. 

of 'pollution. Information. on· the exf>~c_t;,ed concef!trat;.,ions of. .. bi.olog_ical and 

chemi.cal agents should be aV1ailable. from the. treatment :Sy~tcnl desig~er. · · 
'· 

The dose response is the r'ate of infection of the popufation at • 

risk; ~ depenqs upon· factors such as virulenc~ or toxicity of agents involved, 

age distrlbution of population exposed, socioeconomic factors and' in some 

. cases· racial fR4x· That dose of agent to wh~ch a susceptible population responds 

~~-a~ area Tri wh.ich/the least amount of information is available~d is the most 

.. ' 
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A. 
0 

8. 

c. 
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Tlble ·II I 
_,... .• 

AGENT CATEGORIES 

lnfecti2!!1 Enteric Diseases Assoicated with Water 

1. 

2~ 

3. 

I 

Bactorial 

a. T)rphoid Fever, . 
b. Salmonelia (other than 
c. Shigella 
d. Other* . ' ~ 

,I).;,. 

·Viral 

a. 
' b. 

Infectious hepatitis 
Enteric viruses 

' Parasitical .. 

a. · Amoebic Dysentery . 
Zoonotic Disease·s 

.• 
typhoid) 

~ 

. .... 
. 1 

. ' ."':. 

·-:~ 
..... ·~'.:i .• / \,. I"' 

·. 
'" 

. .. 

.. 

. . 
1. Arthropod Borne r{ 

• . I .. 
a. Arthrottod borne encephal it h 
b. t.l.lririe typhus · 

. y • 

2. . Nonarthropof Borne . \: 
a. :R~bies ·. 
b. · Leptospirosis 
c. Tularemia ' . 
.d. · Swimmers Itch 

Non inf ect:fous dis~ase\ .. 
L Toxic Chemi.cah 

a. Inorganic Chemicals 

(1) Heavy metals 
(2) ,Ni t·rates 
(3) Hardness 

b.• Organic Chemicals 

.. 
' 

I Cl) Halogenated hydrocarbons 

.. 

,. D 

'(2) .Carbo._i c})_loroform e}ttractable (CC) and 
' . carbon extractable (CAE) · 

. ' 
4 

. I 

(3).0ther organics depending upon industry present 

··2. Al 1 erg ens 

a. · Pollens 
· b. Ousts/ _ '. 

.. 
3. ' Nuisances-- .' ' 

'f' a. Rodents . . .. .. 
·- b. , Biting Insects . · ·. ··· 

•• 

. . . 

-. 

.. 

.· 

. c. Ordors· ,., · _ , "·· · 

• 

.. 

.. 

.. 

" . .. 

.. ~ .. 

. ,, ':·5 .. ~ ... .. ' . •:· ·: ~ . . .. : ' , ii 

Othe~ w~~ld include 'dUe~se peculiar to a st~ area as. m:ay · b"t detemined · 15y. :. : '~:;_· 

-~~~:f;y,~ sta~ heal~h au!hDdt~.:. ~uch a category itt7:i1ed:t ea~! r:~:)~ 
. ... , . . ·t '"~'' . 
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:~~t":: /?" 

.l .,"' ~ .. . -.. ... , 
,·, .: 

••: 

. ·r . .I 

.. ·;,. 

.. 
··,:. 

. ( .. · . 
,:-::, 

~·· ' . ~· ', 
. ' ..... ~ 

··.· 

. ·'~ifficult" ~o assess. Ther:fore,. the i!lfo:rmapon ·isj!;>~S>t found _by .soLfci~ing. 
the judgmEl'nt.of practi:cing physicians' and public health•' officials... ' 

. . .• . ,. 
,,;.· . The· .. .. ;/ .. 
prim~ry 

The dose contact is the exposure of an individ~al to an agent. 
.'·I :: . . . ' ' n - - t ,,. • 

mode~~o~ conta<;t are by: ' . . 
lngesti6~ of wat~r through 
~ 

drinking Yt~d. cooking. . ,'·. 

,• ·Recreationai contact which may be' direct. as in swinuning or i·ndirect 
' & I .> 

. .. 'as .in .fishing and poat}ng. · · ., ~ 
1 ' )'I .. , ." 

. . .~;,:· . ., .. Inhala,tion of airborne agent.'.: J . ,.. ·~: · 
. )· ;' / ~sso~.iation with wild! i~e~.· includi'ng ~inS:ect,s. . ,: : . . . 

·The dose contact l>:Yr'.tre ·su.sceptible populatio!l from posstlile coritaminati.on of 

'' surface and groundwater supplies .. should be\'~sti~ated irl ·term's· of the number · · 
•:--:- ·- I ' · . ..,. o. . :" . . : . .j.1 ·"' . 

of ·people. using· the51§ ·various supplies. ·· .. This· is principally determined '!d.'n ·' 
. . '~ ' ' . . . .· . 

light of wastewater effluent disposal me:tllods~, although the.. impact of multi-

purpose impoundments (flood control, r·ecr:eation and w.:iter supply) on· the sani

'tary qJality of drinking water should als~ be corisi,,der.ed. 
' ' ' - • ." ' ' . '•/I 

'• 

"'· . 
., . Watetretsource devefo~m~nt;~. will often increase' the .. po,P.illat~ori' s. ·· 

. potentia~ contact With diseas:~· agents· through_.SWimnting, boating, .£{sh.mg, 'l!'.. I 
. . .. . 

'·. 

·. 

• .I . ~ •. ~ I . t. .. ·' ~ 
hiking, hunting', a11d similar past tim~s. ThEl projected number· of map years 

~ ....... . .. .·. . ~ : ,.· . . " .. . 

./ or visito~ days relate4 to t~e· wa~er ,resou~ce ·:program sho.ul~ .~~ ascert"aincd,.; ... 4;:"' 
Disease ·vector impa~~,should be estimated from estiniate.s o!~ dome·stic m~a'l/ /;··,, 

. , "! . . . . } . . ~.. . .' .· 

population, foformati~n usually ayailable from the St~te _Department .. of Agri-. '.' -.' · 

.':~ulture, ·and estimate$ of hematophagous arthrop~d 1>0p~lations; p:d!J!ad;.ly mos;-
. . . . . . . . , • .· :JP·:· :;· • . ... 

qui toesi .'This latter. estimate wo~ld require inforn,~ti.~m concernin~'"ar~·a : 
• • ' .I... , ' ~ • , 't ' ' o 

1 
• • '· • I,. ' 

(acres or s.quare mi:les) of breedi~~ sites both exis~Wg'' a:r:id· projected~. ~ntl '. ::. " 

c::~ntroi' riieasures (~at er management; and mosquito ab~te~en.t). p~esent.ly, .. ~{,~il.able '. 

~nd proposed.-.: The local ,,.health d~partm·ent or ~osq¥t~ ab<;1:teme~t :a-.is~r~.c·~ ·. .· 

~houlcl be the source; of 'these est.i.mates. ~stimates' 'are n~ed~d :o·f ie~teb;ifte· 
~ . . .. . . ... \ . ·.·~·~>~--=----- . ~ .. ~ 

populations, particularly the av.ian f~una, .small:-~als .. ~nd wii~·.carnivores. 
. . .... ~ . ~ . : . . . . ·. - . : ·. . . . . . . ,.. . .. .. . 

Finally' th~i:'e~ should be a' description of tJie' major geo~o!!ica'l featµres. 'of ;. 
~,~ • • ct; c . . (I : . . ... ~ .. ,. 

/. 

. ~ 
the"' general geomorphology of the~ region, and descriptio.ns of .the types o.f · , 

. - -. ... t> ~-- ,. : • ·r . . .- -..:. . .... - ~. : 
natural .vegetation and types of agriculture. . The pffecJ..., '9f.· water managemeijt-' . 

4pon the~e·~~-~~dition<~~t. be proj ~~~ed -in ~~de; '~6,; unde;s't-a~d~;~-t~ti~l -ch~i\{f~~ 
in the popthation o.~: animals of publ~c health. importance,· 'and·. should. be do~e -

by an ecologl.s~~· ;The general. data requirements are sununarized. in, Table IV. 

. .. 

• ••.• ··:. • . ,a. 
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Table tv ··' 
,'!Ir•.;. i ' 

. ,., •· r;. ~'t: . .; . • . ' ~ • • .:.,.· . • 

· GENERAL DATA REQUIRErJl:NTS FOR HEALTH-ASSESSMENT 
J • .: • • " ~ 

,·. .' . . •·.. '. ·,• . . ~ . . . . . . -

~-. 

.•• ;_::.J< 

.. f ,. 

Pf_e~e~.t · in~~:ence,, of disease:· (morbi4i:ty and morta~ity data that 
may be avail<eJ?le). . . , • ; . · · · 

1' ·.· . ~ • . . _: ) . . . ' ' 

s;' .: ·1-1uman population at riska present-and future ·· 1 ' 
v . . • i f -',· .. _,.,.·~ .. 

'·' 
.': 

l 1 ~- Popu~ation. sf~ .; · ., 

".2. .At~. ~nd r~ce distribution · · 
• . .' • .• .• • # \ olo ' • ,· 

·. 3. Population in contact with health problem 

"a.· Recreational contact in all its forms reported 
-~: . in "man, days" · · · · 

.'b. Drinking wat~~r suppl¥ ~nd how. it 'wi 11 
by managemeJ)i scheme~. 

be affected 

,: :r"" ,_; 

-~·..; : 
~·-.,:,Food' sourc~~ affected· ·by w.ater .manag.~ment (irrigaUc;m) 

·-

. c. .J:.and Area inv~l yed · 
-~~~ ~- ' 

..! .. 

L Size . ·;-~ 

~eomorphic province 
. 

2. . 
3. Vegetat~on type . 

Surface and ground '. , 4. 

~' ... 
,: 4- ~ . ' ~~ 

• J . 
I ,. ! • 

~·, ; • p ... .. 

. . 
wa'te'r source,!? 

l • 

.. .,. . 

.•• .t 

·. 

J ., 

\ 

.•· 

. . ' 
, ,•. 

• ... ~..-.. '<..: 
. . I Ill' : \.I- ,..t- ~ ' 

•"''1 

. ' .·.>•' 
~ . .; .. I·-.:~•\/· . • . • "•:,··,~· 

' ''.~.·:~:."' :· · ,, . ·. ·1 ,.\~ Air and ~at~r temper..~tures (average a1i'( 'seasonal' r~nge)_ .,.. . f 
Climatic Data D. 

,_ .... ·.<-. · ... · · .. _.i.~/< .. ~ain.f.a1_1 and. humidity.·.·_·.~~,_ .... '. . · ... 1\~· ~. · .. ··A.,·. . ·~ • 
>, J,, . . . . . '. • . ... t . 1 "'! ' • . .. • • • • •·. . - '\t '1 )• %'" .-~ . 

. . ·· · .Ef.':; Wi'ld-H~e <:;~~n~us affected with .p.art~.~ijlar ref~·:.encJ"_ .. td'):tese_rvofr,: ·j,; 

. ' 
.. ...A, 

•'.'!':: 

.... 

.~ .... 

.. 

' ...... 

·.,· 

'· 

' / .. vector and' nuisance Sl)imals. : . ,, . . . ~ 
· ."•. f /i" • ' :~. • I •,.,. '~ • ~ 

2-. A~sessment · Pr.ocedure. The as-si~ssnrent· ;eq~es. ~~-~tem~t':ic •): ·~\1 
encoding of the professional jud:gment "of pl7~cticing .. pJ'\is·i:cian.'$~u~?--... i;ig the infqr.-

.. :~: 

"' . .,_ . . . •1.. ~ . ' '-·..... . . • . ,. . . . .• 

m~tion just d.es~~~ed~- ·The two fa.ctors me,l\'tio_ned: ~~rii~r. ib~~. p~obabilit~,'~ \_ .. ~.~-~c;.~~-
. ~ of~~ chang·e. i_n"'·ifi~iqe~ce a~d th~ seve~iiy·«>f,..~he. di~e~se _.or ·.\o:H.;' effe2i', .:~.~i~_.<~~~~~!)', 

' ..... • ·. . .. . ... . " . ... ..j;f'. · .. :... • t:.:.,. .. " .. : .. . ... . . .' .:- . .. ·. 1 1• ,· 

· _._'t~ b.e i1.~7e?ed ,l?Y the phys~~ians. T_he. ~.ro9~t~~~:~~~~ /61r:;Me~~~~on~ ~of _. ; .:~ /<• 
. ,. :the two factors ~o that the, evaluatiofl. ~ -~tvez:~t.r.. ~s'°''llad~.'in ter.m~ .. of its .. } , 

">'effect on ll:fe_expectancy,::deg.ree of df~~~~~~~p(de~rl(!i>f..i~$a~'.~-~,~.~~y, ~<:: 
but TIO! with regard to irtCidence. The judgritent"-·-bY •experts can -b.e'«'ehcod~d: ·bv 

• ·. , -~·· :._· •.. ... :.: :·· . .. ~; ;!}"! .' .... ·"' •, •·•. ~ •.. 

s~lect~n_g ·a poi~t. on a line~ scale from. 0 ~o 100; wh~r.e"the ~nd 1pp1nts. of 
the seal~ are represented by agreed"-~p6n" heal th c~teg_ori'es. The j1,1dgmen~s are 

'Jhus relative in coniparisori to baseline problems. (· 

.• --·-· ·~--.--....,...-~--~--~-'--
The probability of a heai th. probl~m ·occttrring- is n~c~ssa:t.il~ a .· '." 

~ . ' . ·.. , 

subjective judgment given the i:'~eseni state-of-the-;;ar~· ~n public heal~h,.,,. . -.. 
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'. "''ti-"""•. ~: .. ' 

. • ' ''!tt~f}~.:~ ·~. ' ~· . .. . ···· ... ,. . ~;.:.''' 
problem~_related to 'Wlite.r ~~s~urccf ~)!'S':tem.s .. _. ,Therefore, it i.s recoriu:nend·ed (1) 

• • • • ' 1 • • • • :.r~ ~:· ·/• -~- · _.';'. ·. · .. • • ~ ~- · · · · .: ·• 

. that a -"public he~l th. _Pr,obl~ni·i b~.';·(;i~fi~.~~:i~o/~ .. ~~h. ~i.~~~~e-~ ~ategory in. terms l. 

.of eithe.r any 'increase Jn· int:id.ence oir ~· sif~cijj,¢; 'level of increase,· and '. 

· . (2) t~a.t · t~e e~pert~ judiing the. severi~y:;)>f~fh~ ;·p~o~le~ estimate th~ prd}~- . 
.;, . \ . . .. '. .. ,.. ,· . . . . ,... j . ' 

·: '·.r:' 

~bilhty <o."f sµch~·an. 4.ncreaS'e. ··Estimation of probability can be presented ... ;_;.,.·r 

. . . -· ~ ... !'af1fin~·~ii 'sbi1~/ci£ 'b··'.~to. i. where zero means no .probability ol increi·iJ/.iV/..: ~-
~- .. JI ./.l..,, .- : .' ·~. -~:'·,;.~:~·; .··_. ~ •.'' ·:· ~~.,~ ·"·· .; ~-.. ~ .J. :; .1 • .. • • :~' • . • ·'!. , • '. . ' 

:~: •. '.,.:;~;ottle1rfp.d:.). 'pi~ans- -~O.~ ·p.~rcent probability of occ4rrence·~ This can b0 . 

. 
..'..) .-~~~ \~·-~~.]:~ J~sc:1?~4;;.'~~~~~aticall·y·. as: ·~ ., , ·. . . .• 

. i ' -,. .. ~· , . . " 

'.N' .~:<:!~::) ~ ~ / ... ·~. ' -r PJsJ' " .. ) .. ~~ ... 

'··~ -~·~'-'· ...• -~··. . .. '· .. ~·. J-1 1 . 

. , ... ·.~;~-..:;~;~~-~-~ :~_ .. : •.si ~= -. -~ :·~:; ... (1) .. 
~:·· ·} .~I ··~ •.. l 'Sj·:·. ' 
~:;~ .. '.; i'' • • :-°"~ •' J = 1 ;, ; . • '~' ~ • j I~ • 

• J. ·ji .• , '~~· \ '.;t- }- \ (I'·. ' •' • t \ - Y. ~ , . • • I . .., •ti. t 

. '. <·· Where s. is :he e~pe~t_'~d -~;~~i·~~de of: kub~;fl "h~·alth~ 6ha1{~: 'due to ~:td~naaemert,t:·~ , ... 
. ' 1 • .. . l ~,.- ) . • ·'!.. ~ . ';t. . .!' ~ .. ~- .. · .. ,. 

'.. P..~oc.edlff'e.'1:i; Pii is _the: si:ibjective probability .that~ 'proc~dure i wt1'1 produce· 

·"~ .. ·· ... ?1bV~· he~l th_ probl~RI r co_.~ piJ ~ l)~ s J~ is. the. phy.sician_ Is o:pinion of the 

.·, refolive "severity o( a pyb'lic health. p'.t'oblem. J to~ sj.-~·109).;. and n .i.s the· 

... h~_ber .of .~:t.t;~. ~~~~·th P{.~otrem.s peing:~YiiJ.~ate~. ·.,A. ~~i:~~led -.~e$c+igti?n and ._· · .. 
' 1 ..... ,.. ,• Ir ' -.l ''•t- "' 1t" J • •_.,. 'i , 

_ . . : .. ~pplicatiot;Cc~fl?.lbe found in 'Referepc~. 2·. ..... •: · · ' ·, -, .. ;r._ . . 
\~·,:~.).~~., • t .z. ·:·~'· :,_·~.· ,; ,I'" ..... ~.,,:·.}'·~ ·~ ~ •.. , ~-~} • 1°·'·,~:, • ~ ... ' 

;::~.· ··~. 'c6ncl.us1'6ris'; "· 1<_,, :~· ,.;:-· • \, ·• • · 

• . From' the JiubHc healtH m~thodol~g). di'\ussed sO~~r~J cJn us::;.. · . , . 

can· be draWll on the measurement of S\'{B. ·effects·: . '• . 

The. example demonstrates ·ho~ the state:-of-tqe-art can be adv.;nced wi t.h ·· 
, . . ( ' . . 

"' ::. 
.) . . ' -- new. methods. Th~ ,approach· qeve.I~P,ed ,her~ gives the planfler/evaluator ... 

• ' t .,. • 5 ~ "' ., • ., • • ' . , . . . • _, . ' 

·. ~uch · ~·:i;e~tei;:.''.~ab~~-~~.t>V~6-'_.tieal ·~i·~ p,ubJic, p~~).:th', 'PJ:°'{~le~'?~' · ~-"'. ~-' ::0· _-.:,· .· 1_, ~·.·.·~--~-•• '- • •• •• .... ·_.·,~.·.. tr..:.: ·.·;. 
r ~ - • _f_·_'.',·,\.·: • :-::- • ,,t-.. .J. 

. .r 
. I • • ••• .,,, ..,,_ l • • • # I .. ;.I' . >:- . . . . \. • • . . ...; ' . 
Th.e ··d~t~i.i ~l t~e: . ..fri~~~ni~t~Qn 1 c~~·r~-A~s·;~ci1~.':·~xp~~t .. ,k~o~~~~g~·~,~ 1 
·qui;ed to" as"s.ess"'· .. \:he 'r~ngef. of po't~ · 1 \c;Ll.Seas~s shows. the"'. e:ff P!t n'&edc<f I 

<~ :_'}~r ~' ,, '.),.-·for. an-.f~.~~-~;~h s~;ip~~~ ~~~inatiod .. of ··~uj'~WB. -~kmF'n~~<~.'' · · .· · '··. ·• .. ,.' ' 

>:.'.".::'··. /~):_: i.: • . : ~·ihe p~_pcecftire·~~.o.~ utiiiiiA,g expert opYn:i,ori;_~i-0-:~!J~s- a ·.sy~tematic ancl' '{.: ,, 

:;·.'-~:~-~Of·. ,formal ap~roach for overcoming a )ack -~.f .d-~t'~:. :Eff~ct.ive classical ,. · 
. . • '.:$. ,; · . > · . ~ .. stat'istical st_udies of P.ublic heal th problems.·. ;~e- impractical w: th · 

•· j · •: p_rese,-it data sources. This apprpach permits .more to be done than·,. ' 
--.- ----- --~-·f"'• ----- .. ·---,-------------· - - --'---~-...___..;..,,.,..._ ._!_.. ____ ...._,_~~ ... ..2----~~··-·~~--· ----· _..__.__,,--·· 
~ / · '~ ··~_.." 'simpl~ .tpdi_catin~re ~ay ·be' a h~alth ~~reat by being more .. pre"cise- · 

. ~·· ... in.terms of (l)"the
0 

charic.e of a pr9olem·arising and (.2) :i"ts ri?lative·- . 

s-everity .f~r the afflicted individual.- . ,' 

. ' . :.-'; . .' .,· 
.. \. • I 
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The· method,ofogy is derived fr'om the ffeld ~f deCision theory a~1:l 
•.•• . . . -\, • '·.·;'!. ' 

appli~:·~~t~: t~.~ !~e~~ of pub.lie ~~\th~ · Througf\Out .the SWB accou~. 
i~ is. (~pbrt.~h~ ·to :re.cog?ize ,the n~~ .. qifor mu,itid~sciplinary eff:?r~s 

. in SWB ·measurement. ,' ·", · · ;) ··: .• - . " 

2 .'. , Recreation
0 

Oppor(uni ties 
' ,'J· . ...:~ •:~l ·, ... -: •. ' ;.,-: -~,,·! ,. 

a. ':..Introduction ·. 

References. 3 to 7~ Based ~n the· assumption that thes~ approaches, as currently 
~ . . ' . 

~ppli~d,,. do.not ftilly CC\pture the value to soCiety of·providing recreation 
'. II 

. ~ opp<;>~unities, it ·i~ reJommended th,at .the ~.dllow.i'!'fg ipprC?ach be ~sed~,:.: !h~i:e "• ~.· 
• • • • • ' l ' • "" ' ' '" 'I " ~ ' ~ , I' ' ' • 0 

., .. 

, 

. : , ... ~. :~~. '. :·~e·1.~~o · c~iticaL elente~ls' to ·t.his appl'.·Oacfi:. :t.,a'. ~egio~a)'!profi:'Ie o·f ~~creat~
0

on ·; .. , ; 
r !! .• I , .. , , "" ·• , •. , .' , ' ,. • #! , 'i ... • ~ . '.,, •. ..,. 0 I ... f ,• .:, • .

1 
, o':'•. • II .( .' I \t 0 ~ , • · '. • ", • ~ .. %': >:.-~.~ ~ncL'an.·~~~~matJ'.(;>1(9~ ~he: ~han~,~ in ~~.i'tati}~·pue~·t?2·~h~-P.1ari .. ··~· ;~. ·1 : .. _(':~::.; ... · 

·'··' ,.' .· · •. _L,. · .. · .. ,i,' ''·' · ..... ··-} .• ·.;·.,·,·· ,.·f .. •· i .• ·,·;':.. !··' "·;· .• >!I· . 
. :) '.··~'··:: .. ·' \i. Regiona.l.Pr<1£ilci1 \i:·.·;~ ·<~;. 1 :-: ~ .'~· •. '.,. • ·' · ·--~~·.'.· .,.. •'-

·. · . .> .: ··~:.· ~ .) '.'~~\Q. display 'the -ya'itr~ ~(~·:,~·ha~~· ,~·r~Jre.a:itpnaf qppor~4ni ·.i~s: .it" , .· '· 
• • • • I<' • ,,. . . . • " • . • ' ' . • .. 1, \ • ... • 

~. ::1 / is n.~f:.~:~~ary' t<\'provide~·~n e~ti~ation' oi. the'...changeY,~ncl, in add:i;tion. a p~.o- / 

/ . file of the, probl,em. addresse~. 'This profifo· can .serve' a·s -a basis to ,j 

the valdi. o-f .t·he' changes. It co sf ;ts of a comp·~rfson of the regional 
• I • ,· •" ~ <.,, • ~ ' • • • ~ • .S ,• • • 

. aud suppl)'\:,ior ~·;sjfeci<fied recrea:ti · al act~~ti·e'!r, ~such as water.· ?l<ii.ng.., :qshi,ng, 

_.. ____ .. ~:a..,' n ... ·, ~mmin~i_:r_s_t~::_~~inani.i~~·:·: ,u 1 -~·niJ~~?i;~ ·aete;mined·, is~· \b .\e~te~ 0:;ri~1~. 
~ ' • • '• '• <I • • ~ ' • • ·-.,' •I • • ' 

.·•:- f1Ctivit:ies, an;J~J:~:~~-~~ in; c?o_. uni_:.:. fo~ ~ s.pec~~f.i~d time··:eriod~ ~ .. g:·; 
acres dr number of· people per ~eak ay·. ·Based .on this information, the ·~uppl.y, 

•. .a . • • • _.. • '\ • • .. : ·.,',·_i ~.? . 

·' 

. " 
.. , 

. ' . ~· ~~ ~";' . ' f i . 

I • '~.~;· • 

·' .. 
: ., 



.J:. 

..... . . . _,._ 
.,.._.. ·. 
'\:SI ... 

.,.. ,,, .• ~ 1" . 

and demand. can be composed· to give ·an overview o.! defici~nci.·e~ for sped fie 

. ."'.'~ activities in the region·.~ · 

. : . While. data on demand, is usually". available on a. year if basl.i.s 'the 

·~· .·· re~~e~~iQn. faci.qt.ies ar.e+n~rnially used-, a.t di(fer~nt ."'1~v. .. els_' d~r\ng t'be year.:.. 

• . 1 •' .. Pr"oblel)IS ~hat ariJe ca~ bet seen. from' ~hQ fotlowing d1scus.sion. 
~· I • l - ' ,I , ' . 

· .: _:; '~ ·-1('. . .. , ... -~-~ '.}' j . i's. the pefcentage 1~f t~~al year!(· vi.~~;t-~t~on~~ tha;t oc~~:r1 on · 

r. • day J j :~~~~~ti~em earl' be -~~e~ in t~"e foIJ.~w~l\g e~~ple~·' ·Poopl~ do not §wi'in .·in_ 
Jariuary· in winter climates; however, they might ~se a boat on a ·sunny January • . . . . ... . ' 
Sundax. In thi's s.itup,ticii:t•· Wj is zero for, swimming days· in .Jam.iar:y; wh1Ie Wj 

.. · ·,·,'.:'\ t:• ,;;·
1

• is. not ~~c;~s.~arily zer..o fgr, boating days duz-ing the same period. Ttn.is, total 

~-t._'if:,~t;i~f:}:-f .Jar:iy" d~ni~~d s.houl~ be di~tributed .. ov~r ali .days in f-he·'vr~ar/t10 ass""es~'.'iss_~s 
~-· "~·;·~;.'· ... .-·,such as peak day deman"d 'arid aver.age s·limmer pemand. ·,rt should also be•· noted , . ·· ,.·.· • .. ··F). . : . . . .,, .. . l 

f'':' .?{.. · ' that· res'"ou planning· is freq,uently performed ~o · accommoda_te tJle peak d
1
eniand I( 

'< or' s6me·:·,fr tion. of'J'.t, thus .for purposes of r~sou~ces planning the main . 

emphasis i . est~mat·i~· ~~e d'istribution rif ·~ j .' is· on th~_fcc~taclz ~f; ·tlie·,;e~k 
· -•c;lemand 'for ast. which means that inaccuracy .i'ri estimati~g· "off:...sea:'son" ·demand 

' \ ' . 
>can be tole ated .. However, accdt-ate estimation of ·w. for "off-s~ason" . 

< :, . ; ' .:J: ~~p~~i~a~: "is w~Iii;i~-~~-~?-·:;~~~,. .o~derf'to .ac9u~~·e ins~ht into}'.:;he time :J)eriods Wh~n·r-, 
i -~ .... •. "' .· :~~ji;i.{hng; supply i~ dn,f~~.:P-artly 1;1sed. ,,... .. ., . 

• ,·;'~ ·);···,, ·~.:.·~ ~-. . _J~ ·~!-\'-~·· . . . .· 
~ • .. , ,• ·" .•. •, '· · ·-Di~tr:ibuBpn;·~bi;d\' ..... should be. estimated fo~ different activities 

., •. f<V:~~~nf:, ~~:u -~t!i~·i·t;,.·:~i1i~~e~ces and .to reffect expe'cted ~e~reatio~ b~haviol'. 
; . . . . . .":'·~ :.-- .. . . ; . : ., . . . . 

in the study area;_·; )t would be,.p~ossible to •.make these estimates on the basis 
' ' •.. '·. . 'I· : . , . '1 

? ··~i·s'.i~at~O~· sta~i~ti~s ~pp~i~b.le to recreatio~ ~~S·~.~e~~ ~~ .-~~f;:r,r,e~; ~~-~t~e.r., 
.. 1f stat1stic.s are.•not ava~lable:, ~·an attempt can be m~de. to. s~tlies1ze demand 

\ estimates "on the basis of visitation surveys pres<!ht~ in the· literature .• 

' ~ ~ (Rel. 8; Ref. 9,.'pp·. i41'-146;~Ref_. ·10;
0 

Ref .. 11;•.fR~f. 12, Chapt.er.16; R~f. 1~· 
. . i'.·. ·~· , . · s~: t_yPi~al time dis~r~·btJ._tiohs that wou~~-~ .us.efl!l are average summer ~~ek-
: :,: _·

1

·? . .~ (,ida~,- ·.~Y,~!a~.r .,~~er s.~.~~~~~Y, av
1
erage s~·er Sund~:. aver~ge. '.S:~e~. pe;k._..4~~ < . 

. ' ... · ..... ",:;,... and;7·ay~r:ige ()\r~r. SUJ!l!D_er, m()hths. The steps: -po der.1ye. t;hes:.e .;.;;t~tistics ar_q;: ~-'· "' ~ , .. 
J A.· .... J·· ........ ·t,.ci. ..... , .. ;.;.~· .•. , ·:·1·. • • '"·~· .• '• :I. . .,. . ·. '·· \ ... 

... . J \ ... 1:.,.~ _:Cl) ·~~f:ti~1>t~eI.'i'-i~~it~~'i:Oii q~er seasons.' (20 ~~s~ribut.e, visitadon months within ··r" 
~ f' .. ' .. ; .'• ', . . . .. .. • .J • '·"( .~ i .. . . :• ;. ~ . . 

:. ~:. ~; ..• "! •• ·:··~~'.~~.~~h·_·:s?.f,so.n.~~iry~ }}~> ~.!~tr_ibut_e. y~isit~.~~;o~ ;o;~e_r days _.wi t~in each .month taking (. 
>0·" .. · 1ntc1:-atcounF ... tlf~,,,c!~ff'erepce betw-eei:i weekdays, Sat.urdays and Su9days. . , f' 
• . ,. '""\ .A :.. • ·. • ,," ..... "• .• • :. . \,, • • ·• ,~·~:I 'I· • ,.' • ' .' ..... · •. \. ~' ~{f$, 

· ·. · Tbe·nl.unber and t}'pe of facilities av.!1i1able:for :differeri·t' tYJ>es-'of 
. . . -, : . . . . . ~· . . ...... ·. '; ,:, ' . . . . . 

• .. 

. ,'I 

recreati_op ~r-~, an inptit to th_; ·~y-~J1:1_~~_i.:.am the design P~/~-~-111!~.,~~~E~.,>~---~·-·1 
• s~ould\f~-/~·n·· .. !~~ <~rin ~f number of·.:r~:rticipahts that can)be. ac~.o~?~ated dutl.~~ · 

'·r;·· 

\ .. " ' ' .,. • ; cs:· '1· . -:, .,_ . ~~ . . :: . 3 3.1 ... 
'\ ·'. i .. 

. ·~!"· 

'· 
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. ·~ : 

r.·. 

'~ .. 

L· .· 

.-~ .. 
. ;··· ~ .,. 

a ·~iay .. (In this example~ demand and supply are taken· t6 be· iri terms of 
.. l J ' I . ·• y 

participants.· · Thus, .supply;" dFJ.ta must be converted from acres to pa:rticip~n.ts. 
. . 

'rhe comparison. could jbst as· well be made in terms of acres with demand being . 

~onve~ted fr~m.·part.ic:i~~t~ i?t?· a~res:. of ~~nd or sur{a_c? acr~s of ~a~er;;.) ':· •. 

.~If. tpe' data ;is not !ava:i/labl"e i'n ·this ·.f"orm, it must be converted. Often fac~ll ty 

-:frtfor,~tion "is provided·as'a n~ber of acres of
1
land or surface acres of water ... , . . 

. ;. ' ' . . .-.~ 
A sac tor· for con~rting. he/tween acres. and part.icilflnts wi 11 be needed .. for 

' " . .': I . . , . • ~ .. - • I ' • .. ... . •• . ·- ' . 'I . • •' ,1 , 

each. t9.e~re(lti9n -a~tiyi~~· · ·:rhis f~ctl!>~.i~·'a composi~e design stand.ard .to. ~ ·. 

express how sµrfadA:i.cr~s are· expected to b~ usetl; it can be formulated in~.· ~ 
. . . '· . • ~ I, '.t'f. o. •,l ·. ·~· I· • · w• ·•• • • ." 

· tenps .9f ! number .of 71ementary ~~.tandards whici(means ·that it'is pqssibl~ \ • · 

·" fo(mula_te a:~~l~ptf'.o9s ~~g~rding ~xpec·~.~d use. more 'precisely~ For ex~ple, ·· 

some elementary standards that could be combined to determine the number o~ 
.. • r . 

people.who can participat~ in power boating during a day ·are; .... 
Acti'vj.ty-uni t density (e. ~-, the averag_e number of surface acres 

. " 
requfre.d ·per boat) . . . 

'Standard group size (e.g§, the average. nqmber 'o,f people per boat). 

Turnover rate (e.g.," the average m.lmber·of boats that can use the 
-, . • . • . ;: ~ '. · • .-" . ~ I ·: •. : • ., • ,1, ·, 

"s~.e __ acre;:' during t.h~ day, ort: the ~~verage.,-nillnber-:of.:atr~s· ·deniand·e~ 

thkt can b~.,. ~atisiied''by o~e (physical". a~re dl;lring. the-_ ~ay.~< ' .. ~.. . 

lf no genei:ally · ac.~epted standards exist· for the study area, data . . . . 
can be used from other sources. Some sources of standards are References 8f 9, 

'~ "t· • ' • • ;II ':•' • ••• • -· • 1.· .. ' ~-·'·-'' 
10, 11, 04, 15, 16. A ·cursory revi w_ 9f:·the' v

0

a-P.i(mS .. ;Standards used oy·dl.f- .-' :'.::- . .; 
' ' • ' ' • • • ; ,..· ' ,,. •' • •• • I - e '1" • ., .. :'" • • • - } ~ • \ {." • • :• " •• .•_; 

• ,·. '; r, ,ferent.;i'gende.~;-~hows t,lfat: a wfge -'r 'ge pf. values e'xfSt: · .. It should be 
i "· ~ . l .} .··., : ,r- ' ·. f" . .. ':" ... ..... .. ~ 

; :~: ~':' ,-. i:~'i~"ed ~h.at·.without cyeftil ,consI eration "of the standardSlo.to be used,. 

· s.erious overestimation or~nderes,timati . ·of the acres required to support a 

. ... .., ;\ , . 

~ -~ . ~ . 

. . ~.~~ .· ; . 

particular7ecrea.tion activtty can .result· . 

.... · ( "·~Given .t~·e ~ve ·i~fo~ation .orif_-~h(;l·~eipa11d and suppiy~fol. d~f~er.eh;~ /f.>,
6 

.(~ 
a~t~vit:.ie.s, ~·· ~Qmp~;~!l9ri'·1~ ·ma'd~ to dete:t:fu:ihi;;/t.<igl:o.nal deficiencti.ie:-·-: ''i~~ol!ll\· 1• 

• ·~ .',.. • • ·.; ,_. ,· 4 '··v~- . . ..... i·~ .... · r.~... · ..... · .. :'·:, : , . : ..... 
this· deterininatiOri 'analy~is .sliould. iden_bfy specI·f~c obj ecrti ves which plans ' 

·~ . . . :, ' "';. ,..•· . . . .. . . . . , 
can address .. ,.. 

• 2; Espmation ·of.Visitation Changes ,, . 

r . . 

. .. . 
.,. .. 

. .f 

.• " -~ .,'•.. . , .... : lhis ~nal.~~"~~ ~s used t~ ;tletenniin~ visi t~tion· ·:to ihd~iyidukl sites. . . 
·~; : ·< and ~~o, e~hffiate t~he,n~P~!.\ge· in visitation du~ to ·.providing new :iaci"li..ties. 'If, ·,·;·) 

r ' ·, ·" ~· ~ new'..Sf~; is ·prti~-i~~d, or an ;i~ "ori~ e~pan~ed, ... ~~·~'. irlcrea.se\n~ p. ar~icipati0n · 
' . ) ~ . \ . .· I.')!'' ,, .. "L,; . ; . r, .. . · . • • • "'-

---- ----~f'::-tite:...-:__s-n e is esrr'mate.d on the. basis of both•:p~tticipants who formetlyrecre- ---·- -

.~ at~dJ.in other s~i\es and new part.id.p~nts who. ~iid ,'n~t recreat.e befc>r:e. ':.fonfY · ..'._. 

.. 

f ..... 
1 

I.• 

··": . •' .. 

3 3 2 I . i,1\'"\ J - ., • ·.· ~ .r•: ·:._.~·-.:;,'.: '• 
\ -. '· . 
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the latter par:t.ic,i~ants caus•e an inc~e-ase in benefits.· A' co'mp1~ d~script'ion 
of t~e _flows of visitor~ frol!l each population center to every recreat1on~ 2 

si~e . .:af,la~l~ £qr the particllJ;ij ~ctivity ';s ~~eces~~:rN~rder t~ dy.ft~ng.,"ish 
):be,redisthb~ti"'cm ~-- visit~~i'.'b~· from the"' .g~~~in;ly n·~w· vis tation. T}ius, 

the visitation at i ividual. ~ite~ and, the change in total v'!Si tat ion for the 
, . 

regi?n are co~sidere :together. The model recommended for detenit}~ing th~ 

~J:iange in vis.i t~tion when individual sp..es are added or exp~I}de~ -~onsiders 
the' redisftiubtion of par.ticipants amo~~ sites, in calculatirig the new -

. ,. . . .... Ii:' ... • 

!'.reg~fna~ .v~s\:~t:i.~n. ·This ·model' is described below,' for the activity o~ 
pow~ boat~ng. · · /. . 

i -· ' 
.. 

'For al~oc~ting/the recreation visitation from populatfon centers 

. ~ to sites, t~e st~dy a.re~ is\ divided. into zones suc1!. that one poi~t,.; u~ually ,,: . 

the ~ent_rc~~~.• ~~n ~ zo~~ .· tak,~n. ·as the source·: of. all trips odg1nating. within 

···-_•that zone .. The study · ea wauld b'e divid.ed :i:nto zones reflecting the tYPe of 

output ... desired; .such s .for geographic areas of similar socioeconomic• ch~racter-
istics. The recrea~ion sites form. discrete po~nts o.f ~st~:nati~h ... ,, For'~.the · .' 

·. ai !(')Cation JJ'olll}poihts. .. ,ef :~igi~ t6fs:f tes,•; ghivi t} '·fi6w' m"od'~1. ~~sc~ibed .·\in : ~~:.; ~ \. • .. - . ~~... . ~:: ' ~ . . , · .. :~ . ' : '· . . . , . ,. . . , . . . . 
References J7 and 18, is•recommended. This model uses an index of attraction 
, , • • /I . • \: . . . • ·•' , ~ , ~: ' "" 
fo_r a particuJar site from· .a p.opulati'ti>-n; center (which is most C<?inmonl,y aJt .;-, 

. .' 'w "1. ~i·· I ,._.., • • I• \ 't f • , / II' ·•·• I . \' f"1'.0.; • 

.. ,. indic:;ator of si te1 capacity, such as total wate:r:- ai;e,a dev~t¢d to boating .~.~·--. : ,,. 

t~!al acres ;-of .~~ro,v!"d faci~~tie~ '"5'9cl\ as bo~tini\!anrps~·~~;ghte,d'_by. d~st~~c~ ·/ 
'l: .. -:· ··· ·~'.:~~~.t.I"~'Vei'·h$~~:~~·q1s~d.to aniekponeht/ Determining the co.efficient/\n th<t 

' ' : model require$ ~anbration With data on pre~ent. V-iS~ ~at_ion1 f!,Om th~ ~pe~1ific · 
.• I .... , ' .......... 'i • • '• ' 

'" 

J 

" ... ' .,,.,. 

:; ' 

•.-. ' 

.. 

. 
' 

.. •-1 ' 
" I . ···~ 

p~pulation f:~:nters to the .. indiv'idu<!l si~s. As t'his tYP~ of. info:tl)lation is 

~01syally' ~~~vaila~l.e~t~e ~ollo,wing ~o.:~ ..• ~~f }~~ grivi,ty 'flow mo~:~~ .is re ... · 
. co ended (:for. further def.ail see. Referenc~ 19).. I 
.. ~ . I \ . o ,• :,, . • ' 

, ,./ . ' ' . ·' 
'· · 1.Let: P. be the population at·.center i and' ,V ...• the•.Y..isi~·at:i'on 

, .. 
"' ·\ 

. l. . . ,- . a. l.J • • ...•• 

in visito~· days at site, j o from p~ulation ·'o.f .center q,; ,, The rad.l'> · V'.' 7~.; · .. ·. r · .. · · , . .. , •.... .. , · · 1 J~ 1 

rE!fie'tt~. the ·relative atfrat:ti~en:"sS.:o;f :site j for tlre resident, ot ·_~enter 
• . '; . ·. ~ ' "'-" . "' . . ., • . . . ;:,_.,.,r. 

i. w~ ratio .is-. a~sµmed to b~' jk'op'of'tional to' the. supply s. 'offered at . 

site vh r ~n~ inv~"t-~1y P.rop~;tional ;~. the distance. r~j~ ·.bet~~en ¢enter i 

and- ~it~ : j. " T)ii~ is expr'essed by .•. ·.~ 1. • • 
; . 

,• 

.... '. 
~ ,. 

(2). 

a ten acr~ reservoir 
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,. 
.. 

"' ·. 

,. ~. 

·~ ·~. 

power boat.visitation fro~ center i is thus .. .. ·-. ~ 
.· . . . l n 

·V. V .. ·= y. P. ·r s· /r;-. = y.a.P. 
· . i ·= . l.J i i . '=l u l.J i ·l. 1 

Where~ n ~s the.·~;..be& and "i' 'is given by 

1r 10 11-
.. fl 

.. 

s./r .. '. 
J . '1J 

, , 
" ' 

, 

• 
.(3) 

,. . ; 

( 4) :i' a. = l 
i . j =l 

...... . •. ,. . ,• . ~ .• .l 

and rep;esents ·th~ vall!-~ or attr'active~ess. of all available supply for. the 

residents -of cen.~er i, e~pressed _in a&res· per ·mile.· ft can be· ~?Cpect~d that 

centers with low a. w'ill proportionally engage in le~s. power boating ... than 
l. . • . .. ·~ . ·:-·.. • . . "'. . 

better supplied'.centers, .Le., h'aving a ;bigger ·a.. Let- d be t_he attractive-
. .. .•. j 1· . .. J. . 

ness' of 'all activities (possibly non1'ecreational) which ar~ different than 
. L , • 

• 

power boating;. d ·is also e~pressed in.· aci:es per,mil.e _and· i,s' a~~_umed' ide~tical ' 

-:;':'· " '" _)~r ~~~}" ~e1Jt.~~s: ~~e Pt:OJ?:en~~!Y,\~.~ .. po~er boa,,t wh~~h·~ i~ ~iveq by Yi a i fn ·. 
equation (3) dependS' on. the· attlactiveness· of .. power boating re~ativ~ to the 
~ , • . . . . . :i . j ... • - • 

~.otal atfr~c:~v:~~~~ .• ~. of po~;~,>i~~~~~ing and.·) .. o.:::..·.n .. ,·.•.p,,o .. w.·,-:'~.~.·r·'····'~~~~·HP.~:(.·~·~.~.· ... :ivities·~·~.-. .:·.(:~.o~.; . .; ~.). 
Hence the· e$lµX~q-1~. : ·r , ·'.' t ~ '' K' • ..,.,, · ·• ~ _ . ... _ •• 

1 
./.'.~~./~ 

. • .• '~ .: •"";', ·~:-'.' ·;.- •. ~-'" :·· .. ~ "(' , • - "'~ J. " 

. \',.; . '/. 
\. ·.· 

...... .... \ 

·, 
.~ yiaf.,~· a/Ca,.. dJ · ·· ·. (S) 

or alternativel,r 
I 

' -~··· l'i_ •. · ,! ·.._:....,:• 

.. .' ·~· . y. (a. +: d);.=: 1 /;... .. ·.: ... .' .. ' "· :. · .: ,' ~ ,< :.~- .. ~(6) 
' • I 1 l ' • ~. \: ~ • t •, ~ I • ·., • ' ,,, .• • 

~~,!. : • :," 't
1 

: I•- .:..:· ... " • • • • ·- •. ''~ • .~• • _;) ..... ~··;; .··~· ·. 

for~ l~.~ the ~~n~·e~s: .. · 'fhl}S al'·l··'th~. n'ol'inafizatia* CO~f'ficients. y i ca~· be' ~ 
. determi d once d is known·: . ·The constant d is chosen to mate.ti a known 

' I 

.. average"power beating participation r.ate a,· i.e., .t~· satisfy' t'tie equ"t.ion 

r ••• 

"• • I 
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the ec;onomic account by attaching a doll.~r ~a~ue and/?r direct!~ displayed 

in the recre~ion opportuni tnes component. of .tJie social account. . . . 

·With t.his mode.I it is~poss~bl'e to project the yisitad.oii at 

·· pa_r~icular . sfte.s, and to study the degree ef overcrowdedness. at the sit.es. 

: ~nee ~he. model g!'Ves the number of visitatio~s originating from each popula

tion c~nte't ;o .eac:_h site1 it is also possible to dis,play,J:he· a,verage distance 

that a pe'rsori .in ·each· center mu.st tra~el for a particular a~tivity. Coupled;. 

·n ·~ith a characterization of the soc1oeconQmic ~oups iil,populatdon ce~ters, . . 

.. , , 

' .. -

··~ 

J.·~1 .... ·:I.·. 

the a·c.cessibiLi ty of 'the sites U> d~fferent groups can ·'then be· determi~ed ~ 
" . I . . 

·. Results from, th·e regional profile analysis anCi the change in 

vis~tation. analysis are syntb~sized 1 in order to display the value of recreation 

opportuni~i~ provided. by'.the p~oposed plan. · 
. . ' '. 

·c. Appro'1.ch for Analysis Mith "Planning. Opjectives 
-. 

. ·When planniqg ~bjec~iv~s have b~n, defined for_ rec~eat~on~ t.he" _ 

' .e·valuation must demonstrate· how the plan has contribute~- to.the objectives . 
.. 

P.,!~n~ing o~j_ectiv,t;ls serv.e. a putpose wlii<?h is analogou's to the regional·profile"; 

in the prev}ous an;ilysis, i:e.~ they pr~vide the basi.s fo~;judging the ·vatue 

of changes. In this situatiqn, there- a'r~ ,_.t~o steps nece~~ry ;f'or :.:t--fie evaluatid~,·. 
"·. th··~n ope~~~on~-i ,J:e.finiti'J;;,_pf the 'obj'ective,.•}rt~;· (2) a mo~eling .. of th~ - . ·-. x 

. ·;~latlonshi
0

p bet~e.en- de obj'ective afll the. propos~d ,plan-:·'. An ex~ple of .this . . J . . 
approach is given in Reference 19,· pp. 135-144, where the need for substantially 

.,· 
. more da:ta tha11 .r:;, generallx> i;Lvapabie ·i~ mad~ ev:ldeh~ . .. \. . 

I 

• ·-?.. • ~ : •. lit rrlf,. : !' ' ........ ....... 

: :· d .. A4~9uac(Q~ P~op~~ed ·F~Cili~ie's 
'!. '. '~ . . ... . . ·.. . . . . 

· , ·:· ·; .~ The purpose. here is to determine the 
--- . .·-~ 

adequacy of a facilities plan. 

Based on:· a ~pecified desig~, ~an'.estimate. should be made of future use,. in 

· terms of ~ype and. ·amouht. ·:Then ~ d~t~nnination shouid be made o'f wheti(~r 
. . ~ .' ~·~ ' ., . . . -. . . . . . .... ' 

the'am9unt an'd tXPes of facili~ies are adequate: and .llJ~.fch' the projected 
. ' . . . . . '"'· 

demand/ E~amples .of concerns here include th~ 1avail(l}Yi<H~.y of usable or 

devel(,ped' land ~cres ~rt4 wate~. sti~-~~c~ .. ~-~!e'S' .. access roddp /tfpe<l ser.vi~es' ~ J 

· .~: ·boat rapips and picnic: tabres·. T~i·s '"ifr{f.rihriat~on is Qecessci]?Y ... to ·as~s.s ·': :;_:· · 

.. •·. J~~, whether ,t«e' . ..:pote~tial for recreation opp~~tunities is rea
0

1'izable.' Whi'le::.".~:.:; ..... 
·t'raditjortally such analysis has been in the real~ of the architect/~ngine~r, . ,, ., . ' 

the planner/evaluator's input is critical to resolve such questions as: 
1. - . "' 

':"t;· ··<:;~~· ..... ·~,,-·. ' '· , . . .· ·• ~ Wh~t ;e~reational design s~Sl\ldards. are app:ropriate :
0 

. J 
y 0 c-···--c- ·---':-'"',: ··• . . ~·xc-. -. ·i:.cc·•;..----:How='shou:l~r-ea,.t...ianal '· a~ea5'-b.e-c-Qmbi-~eet--Obj-ee.t-i-ve-s--· '. .. ....... ·~·-·. .. <~ ..... ':' ... ;: ~1'f:~~-~t ··"~~~ ..... ~~- ·· .. ~ ·~· : . ~ . . ~ . ' : . - . . . . . 

'· · • ··!' -.;:~-~:<· ;···~ -/:·. 't>t ~Q satisfy region':'-! needi'h 

~. ;., .! .: ()fr] ~~,._ \:.:."•""··~ : ... '.. . . . ... '.: . <. ~.;.~ .;~> ~ _1·~~::·:"'-~ • • • . , , 

..... ·\ .... \ . ·. ,. .. ·• ,-. ' ~28'~ =:- , .. l •• 11 "~~4' '... . 
....... .,_ ii • .:-.\:·, . .. 0,: _.t., .... t . . . . •'l,. - 0 '.; ·" .. ' -:.__ .. ,-.~' . . .. • -~ 

.... ··~.- .. , ": • '. ~~- • t·t ~# -,,.···1·"· ~ '• "() 
. . ? ' ~ ,·~ ... : .•-: .. ',··~1.·,fl,,. • "''~· ... "'-~ ·• , .. ,_?•·r.l. -.•·· -

':', ~. -;. ~,3.:f) ;'>:; ;..,'.:>~ <~\~~\'-, .. .::.·; .· '~ : .. ~.; ... ,:< l· 
.. y"~ .~ ... ~_ • ·.: :···:·:~~~.": :-> ... ~· .~.-~~>.-~~!..7-1.~~~-'.- .:"~;i. ... ~ : .. '~' .. : .~ ... ; ~:.:":. ~ . 
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4.· . ,(· '·. =\" How can .recreation f.aciliti .. best 

plan e1kents? 

e. Cdnclusions 

.. 
• 

b~ integrated with other 

.. The ~recreatiori methodolo~y'example. illustrates the following about 

measuring SWB effects: · ' ( 

, I 

c. 

:.·. 

The oeoncern for SWB tssues in recreation.has advanced relatively 

.fa:/, ·e.g., equity of opportunities for the poor ha~ b'een 

t"-·d>eve.loped .inf~' planning-obj ec~ive~ .. for recreationS:i programs 

at .leas<t. at a 'concel'fual l~\fel. :___/, . ·~·· ~. ~ 
• • ,, ·' ' f . ~ •• . .r •. .. •• ,. ., ..... ~ 

In practical 'terms the 'general application of planning objectives .. . 
is severe~ restricted by the lack 'of data ' ·~ . . . 

Effective ~ecre.ational' planning and. evaluation must be 8:t the 

on supp!y and demand. 

level of detail pf individual· activities such· as boatitg arid 

f\s _;,. resul,t the iniplem~mtation of-a lot of good ide.,.as for 

improving wate resource' development is' never achi!i'ved. 

picknicking. r . . .. 
. I ' 

Comp·esi te Anal-ysis .1 . · · ' 

Tuo:.~xamples 'are presented 

. ·-~ommuni.tY we 1 i ~'bei.t:,-
here of ,analysis with a, broad focus -~:ti:<~'.· 
- ... '.: '(· f . ... . ;.~;.... . ~-' ' . 

,. , ( . .. ·!.. . .. 

Socioeconomic impact of providi-ng flood protection in tl(e Model Cities 

Program area of North Richmond; Caiif~Lia (Ref. ·20). 

~ssessin~ the impact of rhrerfront~e.71opme~t .·on the low income'.·,. . 

area of Omaha, Nebraska (Ref. 19}. . · . ·· ·?~ ·· 
. . - -------- ---· ,,. . . .... . . . 

l'°Y,, 

. . 
wi\en adAlyz.ing' a communi.ty·, ·ir·~:; _necessary t~-' 6'0~··1e.~t sl,lffic'ie~t data . 
"· .... • ;.I.~:·";. . . • ,_: ' . . 

to· d·el~peate. the~s<tudy a~E(,aS. For example, ih~ome in terms of the
1

,:percentage 
·',:, • ·} . ··1.-!. '/ ' ) . . • 'ell'. .·.:. •"' 

of famil~es be lb~ the' poverty level may .be' an 'i.mp_o_i;:tant input. rn' 'the Omaha 
~ . . . ·- ·---· .. 

~tudy, a yaiue pf 20 .percen.t or· more of thf fanfili below th.e. poverty,level 
. . .. ' 

in a census tract was. the ·condition .. f<;>r including 
' - ~ '. ,/. ' 

.~tiiciy irea." In the : .. jqo:rth Richmond study .. tlie Mo 
.. I. I •. ,.;;;,,,... ff I . ~ ~ 

, study area was t.t~ed. .~s! indicated earl-ier, local 

f<>"I'.:, defini~iou of t~/., :··~~dy area.. .._ · 
'·"' -: ·.... . . . . . ;_ ~·.) ~: . 

I. Model Cit P.···.:.ir;abl~~t .. ·.:~.~· ... · 

' .. " 

"\ 

' , .', 
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urban community are not·rea'dily measured nor are they easily proJected. Some 
. . ~ 

of the p~rtinent ~actors may have theoretically been id.enti~ie~, but in prac- -~ 

tice they .are usually surrounded by uncertainty. In some cases, larg~ anfount's. 

of ·data may have· been col~·ected; however.~ .i~ is seldom gathered ~and arran/ed 

in· a fa~hion tjlat provides ·adequate measures ;.Q help, an;;~ questions-.and · 

assist in an evaluation task. _Any ·anal:r.sis is ·bound, therefore, to be pri-

•. ~arily qualitat~y_e. Th~·· particular viewpoint taken ~as greatly influenced· by 

., th.e nature of e~isting plans for commbnity development p'rovided by Model 

Cities. In other words, it was assumed that, to a large extent.; the right • • 

questions had already t>'een asked and the set of priorit-ies appropriat~y chosen. 
. . . ·~ 

a~alysis 'of impacts 'Was· <?rganized to estimate effects re-, The 
. ~· 

lated to the Modef ·City· Progr .. am unde·r the following headings: 

Direct effects of flooding. " . 
'\) 

'• Multiplier effects of floodrg· .· • • . 

. I. T::::c:f :::::t:f 
0
flo d::t On conununit:_,:. ;.po~~~~~L 

Mod~r~c~ti;.~ Program -~~m~b~e.n!fs,. ?re.~.tli-rec'tly ,. · -~ 

. ~ 

affected b}.". continued flooding include env~rcmme~t; .housing, business. and ( 

economi'e'development, and. re·~i~~tion. These effects are'seen as: ( ' , . • . 

..·:. :. ) .·•• impa,~t ·of damages under existing co_ndi tions c:µid 

· disc;ouragement· of furt~e:r develop~ent . 

•• Lf flooding is not removed, property "damage, time~Iost from Jobs, ·scl:10ols ·<ind 
,, .. I . . . . _;·:. ·~ : . ··:~ . ~ . 

hisure, heal th threats .fnm contaminated water due to. s~wage backup~: .and · 
,; .. ' . . . . . .. . . . 

. interri.Jptiuri of IJl~nicip(ll .aud county. services. would not be avoided ... · .Ori the 
, ... .. . .. 

. other hand;. flood protec'tion can be· s:een a~~ -~""o~tributing dire,ctly to the 
. . .· . . .., '::, . 

·enhancement -Of_, .• coJl1111unity' development objectives: There· is not much assurance 
j._·; •.. "·· . . • 

.. '.of :ippr·op~iate quantitad.\te interpretation of impacts in a_ problem 1 ikc this, 

so considerable effcqt was allotted to,the development of qualitative descrip

tions wh~ch would .convey ·as much information as possible .. 
·. . ··- '· '· " ., 

• i 2. ··( ... · .. · Multiplier Effects of Flooding 
• 

1 
There i.s a variety of ways in which );·iifohdary conseque~·~·e,S, "<H·'.· .. 

• • ' 4" '• .•• • •• I . t 

multiplier effects of the .:f .. ~~ve .d_~z:ec.t 17.f~.er~· o~". ;_10~1:~ develop ).n al !",pro-

. gram. areas. The scope o·f> 'thc3-se multiplier ~ffec~s i's therefore. analyzed in 

' -~ 

;~ 
··. 

al} 'att~mp_t.~,.{0;· sk-etch the mode o~ operat;,ion of f-fi~ ... w.op~g.ati<;m process. In. this. '. 
'.-• .f ,.• •• I;· . • , •, .. ? .. •,~ 

. manner, s~griific~nt lin~-~~es. are demonstrated a~d t~ procedure o"f describing · 

the total effect is s~:lm~lified. 
3
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.. 
.. All Model Cities Program areas are considered-in this part of the 

analysis~ Those that. are in~imately related tO. each other are grouped so that 

l:y~is can.be facilitat~d. The niU:ltiplie:r effects fif .reduced ·motiv.ation, 

trained local resou!ces. and the direcf damage and deterrenc~ of further de

v1opment are.de~crib~ in terms of their iJ!lpact on· other socioeconomic indi-

cators. In some cases. such ras.rousing, where p.otentia1 developers of new 

housing would be diss~aded ~Y c~n_t~~µed fl'boding, ·there is ~ clear relation

ship between .pri~ary damages. and secondary consequences if the adverse factor -· 
I · · • , ... 

· is not removed. · This. allows the. establishment of the role of flooding as an 
.., .... -· 

.~ im~edi~ i~ a' quantitative way. In other. cases such.~a,s edu tion,. heal tli : · 

and crime, there .-is a more general relat;idnship betwe.en conditi~n i!l "the pro

gram area and the po~ential for overall development of the commun"ty. ·For 
& .a.::,: ~ 

instance, low educational attainment is" typically associ~ted average 
. 1 

socioeconomic levels. . .• ' 

·' . 3 . 
··. 

Total Effects of Flooding 9n Community Development: Potential 

. '.. -,-:.-:. • r_ Jit}.al.~y ~ the o~~:raP pictu~e of the extept .to wh:ich community 

} . de~~fop~enf '.~~ff<h'·t, .. i's:;u_hdermined by flooding is ~sessed in .orq_er · tO' summarize 

It.he soc_i~ec6~mic1 

charactTristics. of.· the-"co~uri~
0

ty of North Ri~h~on( w~th and~ 
without flood control. Th'\? total impact depends upon the effectiveness with 

which flooding is removed and_. the degree of utilization of the development 

potential in North R.ichmorid .,- --........ " · " 
. ~ ~ 

b. Development of Baseline 

·A description-:.:.of_...th_e socioecor{omic condi ti~n of the Model. Ci ti~s 
•. '." . _. • ....-~- • • . ,. f 

·program_ area was, develqped using the components of the Model Ci~y erogram. 

. Jhese are 
!" ! 

' 

' -~ ~ . . . . . ·' . . "' 

shown in Table'V°. The maiii points to 'be made are as follows:· .. 

The data are.·readily a:vail-flble. Sources a~e noted: .and· it 
• 

can be seen how available reso~rces were tapped. 

Comparisons of Model City Pr_ogram are~ data· a.re made with 

other conunun).ties i.n the.San Francisco Bay Area, or the U.S. 

as a whole. 
.,,• ' ~. I 

• ~ . • •. ".: • ! .I ... • •• ~·· , • 

The information is specific;_ enpugh. ~ci :.draw i.nferenc~_.s_ .. on ., · 

...·.-.. 

' 

.. 
. J.' 

. .... 

.. . 
-~. 

".,:.. .. 

--

·.·~f°fecirs~, direct or indirect, ·d~~: t·o~i1-~ci'tl:{rig~ .·~· .~ <"~_,.., -~;~'· _\ · 
'. ' ~: . . .. ··,. . •• ~ , .. ~ ... '·_:; '· . '\i··~~',.:: ·, • .. ; .. ,. .: . "·.' 

. D:i:rect" Effect.s• l \.·. . ~~ · ·:.~ :':'. ·- ·t 
-, .. , ,a .'.'"--. f ... ~. r . 

~ Since· 'the objectives of sW~ies vary w:j.delr, this s_ect"ion will 

'c. 

simply il11;1strate some of the· direct effects as th~y relat~_:·~o, the indicators 

in Table V. "-. 338 ·.~/. · 
" .;i:<~~, . ' 
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Table V 
i . 

" 

·1. 
.,\ 

,, 'I f 

. I soc10~~Nooic INJHCATORS FOR ~EL cn:r PROGRAM STIJDY 

f· •I 
\' •,' \ 

., 

PROGIWI AREAS 

I 

1. · PYHSICAL ENVIRONMENT 
.~ . . 

,• • , 'I 

1 t l <:; P.erceQt ~f ·coDDDuni ty 
area inundated 

'·'. .1. 2 · Percent of housing 
·units lying wi.thin 
Standard Proje~t 

' ~ . , 

... NORTH RICHMOND . I 
)) . 

... 25. Si 'for the Siandard 
, . Pxoject Flood . 

~ 

(Corps of pngineers 1971) .. 
~A 3~ i . , 
104t. u l.. • 't" ~ 

. (Corps of Engineers 19rlF\ · ' ·' ' . , .. t 
J ~ • I .. 

. (j \ '~ '. ,· 

Flood ¥e·a ~ · . \. ~., 

. l .~.· L~kel~~~ "of co,ntami~~- .... ; Frequency of sewage backup: 
,., ~... , t1on through sewage~~ack- at~east' once a year 

' .. 
' ' 

BASIS OF.:.Ca-!PARlSON 

1 • 

Flo6~"-free urban areas in the u:s,. 
' 
' 

"' ~. ·. . : 

. f.llood-free urban areas in the U.S. 
1•! I ~~ l. ' " ' 

·~ -; 
' r', ~ f . 

' 
' ' 

I 

'• 
' 

. ~ ' ·, . '" \' ' .. t 

f ··· · · . : r~ / 
.. · No sewage ba~kup, is :expected to:·o~cur 

in urban areas. , · '.. .. ·. 
I , • , : "' .i · up due to flooding (County Fl~Od ControhDis-

~ . . ' 

io trict)· . . r' 
·.· :' 1•1 

" 

(State Hdusing· Code.) 
,. i 

,_, 1'·' 

~ ·~·, Pot~ntial h'eal th ~azard. · . 
· · {County· Hea~ th Department) " 

,.:; .. 

339· 

" 
' .~·~· . 
r. : ~ ·~, ' 
1·1 ~ _, '1 .,,. t 

:1' , - •.'11 ' 

·•.I'• ~ • 

,, 

. : ' .. 
.. ! . 4 Air· pol iution due to 

potential future indus-
• t'rid expansion in the . 

'J :-:: ... sutrounding 'area , ; . 
"''·.. . ' ".• ... ' 

I. . i- , , ~ ,' , ' 

' At p s nt highest in the 
Bay r~a. Very likely to 

, incr ase. . · , 
· (B y Area Air Pollution Con

.· trol District) 
'I , 

' . ,;. ( .. 
1.5 Total budget.·for land- ·.· 

'\ . t· t. 

' , ~1. 7~ per dwelling unit for 
. :scaping p~r· dwelling unit 

·'· 
' : 1• 

'1 I _:1 .~. 

"«.;~.' ~:-:' ·1 • ~; .:, ~ 

~tre.et tr,ees from Model ti.ties 
. ' ... , 1i," " 

1970~71 budget; labor: tQt b~· 
0supp.1ied by City with .. ~~y< · 
mihimal private exp€nditures 

I ' ~. 

r' 

I' 

t • 

' ' 

Bay Area· . · · ; 
,, . 

D .' t I 

.'·'I 

. ,,.· 

'.I• 

( '" . ' 

.. 

' ( 

' ' 
.• . 

\1 ' ' . " 

~ ~ 
' '• ' . ' . ~ ,· ' . 

Av~rage for plant, materials and street . ~ 

\ tr7es for typical subdivision ~ % of 3..4 0 0 
1'tm1rcosts :' . · · ~ 
· (estimated by Model Cities ~taff · " 
June I971) ,. · · 

' . 
.: I 

I ' 

I ' I 

, ~I 
t ~ " ' 

. '• .. 
. ' .... ~:..:· .. i ':· 
t ~·I , I 

~· : r . • ' ' 
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" 

• 

\I, 
I j' ' ...... .; ' 

.. , 
" • '''j ..... 

., '. ~ .. ' " 

.·1~. ·:.•1 .,J:,,.' y. 
t ''•' 11!1/. ' •• :1 'IJ 
' I •.. :, . .... I 
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"· 
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" 

. ~ 
,, ( ~ROGRAM AREAS.'.'· • "" ·· ·.1 ~N~~TH RltHMON~ ·. . BASlS OF. ~MPARIS'oN;:,.. . . ,, ------~-------------------·--:.o.· _ _,,,__ , .. '. ' ' ~. 

' ' , .. , HOUSING / 14' 
I" 

' " 

t •·. ~28, 700 Con~~a Costa County 
1· .. ,, 

- ·· ·----- ---· 2. 1 Average ~lue of.r · 
J 

· :'s12 400 . 
. ' , I t•' . ', 

I 
N 
IO 
~ 

. I ', 

' \ 

' 

., . : ·., · . ~20,709· Contra Costa County for 
' ' . '' ... ~ . 

.•· .. ·.: · .. ·· ··: oi( ~ ~~a~ks . . . .. . . . 
· :(1910·.u.S.·Census) ·.,...._ ... , .... 1 .... ·~ , . 

~ owner~occupied unit 1·. 
"-

' ·~ ,. ~ . 
, ~ 

· (1970 U.S. Census) 

' J ..... ,,. (~· Ill 
'1, • t 

' 
I ' , , . , 

~66,,l(dn~ludes puolic housing) 
(1910 U.S. Census) ·• ·' 

* , , , ' . . " . , It , ·' . , r. :, . 
.,jl. , ' ·~ ' {. t • I .,, f ' ; ~ . ,· 

U28 Contra Costa Counf.y ;. :: • ~(·: :~ : .. · /' ".'' 2.2· Average monthly rent ·· 
. of occupied uni ts. 

. ~ ' . ; ~ ; ·;· ' . 

2. 3 Percentage of dwelling 32. 6% 
·units owned· ... '.·. , ..• · .. (1970 U.S .. .Census) . · 

:J.: 
,.'•'I'' 

2.4 Average annual rate of fo. 1462 
.crease in housing stock · (1960 ~S. Census) 
over past 10 years • 1425 

·' - (1970 U.S. Census • 
·3. 70 Annual Rate · 

' (. , ·0.26 Percentage· Rate 
: 

2.5 Dwe'lling units constructed. 2. 3 . 
per year from 

0

1963-197'1 . (ModeL Cities) 

2.6 ·Percentage·of substandard. 
··housing 

Deteriorating . 31'. 4% · 
·. Dilapidated ·.. . s: 6% ·-

Deteriorating aild dilapidated · 40.0%1 · 
Total housing stock .' 1462 

1 

. ·'.:i 
· ... (196.0 u. s. Census) 

··•i.· 
•••• ' ' 

• 

... 

• 

~90 Contra Costa County· ·'for Bl~cks 
(1970 U.S. Census).. ..... 
49. 7% Southside 

,~ <· ... , 57.9~'Cjty of.Richmond: · . ',. 
;69. fr\ cpntr'a tosu Cou~tr " i:' ;. >! . ~, . . 
SO. 5% ·contra. Cos.ta C-0unty for BlaCks . 

'•I, 

(1970 U.S. Ce~sus) · . : ~ · 

Southside •.· ·City of Richmond~ 
IS57 ' 23,130 

(19~0 U,. S. Census 
. 2043. ,, ' 

I 
26,931 

(1970 ·u. s. Ce~stls 
+48.6 

,'\..•'' ~ 
.·~··! 

I \ ' 

.\1 

+~ .12% ' 
' + 380. 1 
+ 1. 64% +2.3% 

14.5 
(Model Ci ties), 

c"i ty of Richmond 
"' 

· 8_.s% .. ·J,· · 
1.7\ ... ' ·- . ,'. 

· io.2% . · 
23,,140 J : .;; 

(1960 U.'~ns) 

' 170.2 . 
.f 

. . 
I ',~, 

341 342 · .. ' 
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.&ORTH ~ICHMOND ; BASISiOF COMPARipON I i' 
' 

.. ' ' 
3.24%, 197.0 City of. Richmond . •·· ·. 

~~.,.:(Model.Cities·) , · . · ,('·,,: .•. 

'· : • -3'. 22 Contra-Costa ·county---- -- _\ :----~-~ 
1 

3. 55 Contra Costa County~ for Blacks . 
: • • • • l . (1970 U.S. ,Census) · . , : 

\ . 2, 7 Percentagei of id~-ren.t 
1 

IS\ · : · ·~ · •,. 

. , A >. .. l~~~ich'ousing .'. : \ .. • ., 
3
(1.·

3
9.10_::01. ~tP,dY}, 

, .~:· , 2. 8. Average population· per , . . 
· , · ·household · • :0970.u.,s. Census}. · 

.. • 

•4, 
' 

' I ~ ... ' '. 
' , • ~ I 

·. . 2.9 Percentage of u~~t~ ~.it~ 1:· .'" , J4.4% , , · ,. 1
• • :. , ;· . '9.1% 19?0 Contra' Cost~ Coun'f . .ii. 

::, • •
1 
..•. ·.:~ .. ·:,.·~.·:· •. :.6. 1 ~rmq~e .. p.~~rson-s.~rrt.-_; \.· · (1970U:·~.;~.'Censu.s)·_~-...;· .:-.y,;'· · (l~~.~~,.~ .. ~ . .,0 Census) .. t,.,,·· ,,,~,..,··· ,. · ; :· ·j . ... :· ~ .. "- •fl..ou·s·elo' ·1·" , .... ·. · , .. , ·· •'. , .,·-. , , · · , '· " ~· n " , ··~· ·j·: .'1.i'\/· .,.... ·. · .. ·.~·· , .. ·, '· ... ,~ ,. ,,1. . ' . ,, . . '.... ', ' . '• . 

, it . 1'11'· ' '. , ;, h ' • : I . • , • '., '· .'; ~ 11 • ' .1~~· ' ,• ·~ ' 1 \ : ,/' ' 

,, .. ·· ·::,,..:,,:~· · 2JOPercentage of'single·per·· · .. 28% , ,. ·' .'' J. 13.8% Caritta Costa County .\·· 
• '" . I 1 . t I,.,. I ' J ' ' ' 

•• · ' '; " ' I 500 ~0U5eh~Jd5' ', • ," ; ':: \< ,! (1970•,' U ,S, ~~~$:: J.. ' • (1970 U, 51 C"SUS) '. . •' , ... ' 

I \ I-· ''./ I ', 

','' \ / I . ;.,.(."-: 

•·' 

.. 
3, 

' 

, EDUCATION · 
''·' ' 

1' ·.;··;:·: 

'•:~. : ~, , ' · ,:~ .. i 1. ,.'Media~ ye~rs. ~f · s~hool'ing 
- , ~,' I . ...,.,.. 1 • ~ • 

8. 2 years ' ' I • Jl. l City or Richmond' 
' 

' . 

~, , . ' , , . for those· older than 25 7 
. )/. , ' . ' I I 

· (1960 U.S.' Census)" ' ... ,(1960 U',S, Census) . 
• 1• • ' , / . 

' '1 

•• ; .. 1 · ·• \;: :,jj;.,, yeartof. ~ge :·, 
' I. N ,.'• ' •' l :•; ,. ' 

! •: "/ " 

. ;.,, . ~: j, 2 Average reading level at 
· Verde School : 

I I I•, .\ ' 
. \· ..• 

.. ,· 
, I 

I . 

l ' ' j •, . 

,.I,,' ' 
' ' 

• , I ,
0 

I !) " ,·I.~ ii• 

K~nd¢rgarten ch~ldren' r. 
, at read~~ readiness level 
: or above: 38% · 

·: .. 

, • 3rd grade tests at 2. 2 · , 
· i. grade level : , ·· . 

(Sununary of 1sEA Title 1 Eval· 
uation 1969• 70:, Richmond, 

_ ;--- • -----~_J__ : .-~.:.:_-,__,:~~'.~ai:~i~:strict, Ri~h-
, , \ I ·' , ·, . 

' I 

3.~ Nwri~e,r.of s,~~d~nt~ enrolled 2.7% North Richmond R~sidents 
, .~.in, day or evening c,lasses (Contra Costa Junior .Co 11 ege 

·. 343. 
.at:}G9~tra Costa Junior ',; Sepcial ·Tabulation) ·; 
Col.).:ege as percentage of 
to1

f'a:1 popu~ at ion 
' . 

.. . ' ' 
" ~~. ' 0 \ 

'J ,, 

.I 
,{I 

" 
i' • ' ~ ~ 

·. '. · Nyst~oi& - S9uthsid~ 
f·,,' . ,, 

·88%,;.' ' , . . ' . ··~· .. · 
3.2 

• I ' i ·~ o t 
I 

.~ ' ' '' ' 

(Sp~ial Tabulati,on by ContrQ' Cost~, ;·1 

Junior College for ~chmond Model\ "' , 
Ci~ies) ~ . . 

3 0
° f .h ~l ,MNA J -· ~ . . 3·4 i : 

._ , ~, ?o ' or w. o e. . . 
2.6% for City of. Richmond 
(Contra Costs•Junior College 

• 
·: · Special TabulatiOn) · 

' ' )' ... 
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Iii .,1 '.' I '-. PRPG!Wl AREAS 1L ' I .... I '· ' BASIS OF COMPARISON' 
..,. .. ". t 1 ·:· I , 

' . . 'I •' I I I. 

.'4. 
j ' I I ' 

.HEALTH·' .. ( I, ·'" 

i: 

I 

;~ 4.1 Live births per 1090· 23 ,3. 

·'1 • , • • of paj)ulation . · .> ". I 

"' . ~· ''. \ 

·~ 

')' ,, 

.. ·· · l~·. 3 Contra Costa County 
' ·: . i¥' 

JI I ,. 
j r r., 

'41' I , ~· 

' . \),' 

'. ' ' ., ., 
• '11 

"< 

---.. --.~ -·- · -.. -~, --- .. --Q.eaths per--lOGG-of _'. ___ '. f'. ___ 8J- -·•--~·---'-"--'--1·-~o~ofta-~oun~- -~-- .. -'~-- -,~ ---·-
, 

1
' (1966 Contra Cost,Cotktty {~9.66 f1lntra C,osta ~ount'y i . ,( ' populatiOn . · , . 

' '\' Health ... oepartmebt), · ..,. , . , : H~alth Department) . · .. · · 
," .I 

' •" 
~. 

. /~ 
1' 

.''• 

,, . .f .:· ~ '· NOTE': 'Above.'figures re~lecf · ·~. '\;:~ ·': 
~ ' '.i ' ; ch~racteristics, of population 1 , 

compos.ition rat~er than health 
" , .. · (r. .' 'J' 

' ' . 

' conditions·,,.,, : · ·~· I 

, ,,, 1 · \~. 4 .• 2 ~.;~of own caf aS ~ercent. , . 271 . , Ou!sidi MNA ' , • . . : .' , ,, 
.. · ·· · .:::ef.~·~l who go

1
.to County •· (Model Cities Transportation , ' S2% . · ·. . i ,• . . L medical and· social s~vic~ · . Survey', ~Y, 1971: ~ 'Tota1 mun-· , (Model Citi~·s Traftsportat~.9~/~h, · ' 

I, I 'offices (lo,w car, ownership r ,'
1 ber surveyed 1276: '''by. na. re' of May~· ·197h Total ~um9."'·~r.ed' 'P ,. 

~ .· "· · · • in a~e~ and transit poor~ , ' visits, all are i~ low · c e , . l2?6.·" ~y natu~e.of vl~i'~s;,: .. ati ~re 
~· • 

1 1 

I '•· . . . gtoup.) . . ··,·in lo.i(inc~~ group .. J... ,~ ·' ) ' ••.. 
I ' \ I • ':. ' ' ' • ' ~ ,• ... •• : ·~ .. '. .. •. 1.... ' ' ' ,' " ....... ' '.'·~O ' ' 

(
. 4'.3 Watercontamination.~hrough ~xposure. of. residen ~' .resc~e :, . 1'.~,fl~~,-f~~e1 ~r~~n areas"~.!~ ·V·~~· 

sewage backup due· to flood-· fwol'kers~ .. ~.d 1~tr.eet int\nance.~t,·' .. ·· ·' ,, · ·~. · .. ! " •. · ,, '.·· '."~ ... r'.'.' .. 1.;i .. , .• ·1.~·• •. ' 
• l ~1 ltl . t ' ' l I • , , ~41 /'I• , •1 ' I '. "· ,1ng . personnc· o sew~g con. ~1-

1 
, •• . ': ~ ,: ,·" ·: 1, 1• .. - q.).' . · ~ .·• • , ·f · . , 

· ~. · · nated floodwaters c stitutes · · . •r · " ' . ~~ · . . 
, I a definite he~lth hai d:. :'.~ ~ .. {'/, ;, ,'',,;Ir iii, I / , ... ) l~i ... 

·· · Cont~inat~JQod produ ts ', "°: .: -f · ) · .. I · ; . •·i:. )f~# C · .. · . ·:':: ·~, . ,;·:.· t 
I , ',' ,' ·' ' , '' . ~ ! ' , ," ·~ .. : . . I"'~ 

' 1 must be dispo~ed of I', ontr~:i }/ '! •t~: j •'11 ! , ~::.,: 0 ,· o ~·,I; "t '' , f ': , ' 

".·~osta County Health D artm¢nt), i:· r· ,'.~·:~,\~ .· :~/-' :;1·1·~~~~~~:1 ,i I ;':. ·• I·~· 
. .f.. · I, . , •I 1,' 1·~ "''I"·, . , . 

'5 SOCIAi. SERVICES 11 ·. • ' " ... ~' ' 1.:. 'i ' -:~~··I I:::., •' ~ //'. 
.. / . • . . 1 · 1. J · · · · · . · . . ·_ · l/ .... : , . : · ~ r, ''. :~ ... ::r/ ·.:r . f . ,,. . . " 

------~---- ·---- .- .:-sJ-Grow'th' of: av.erage· indivi- i~!.~- -AFDC .. paymen~ per fami or.\·:':'], ·" C.pijSumei;~ite.· Ind~i!-:·/.. :.:·-~'··) .·i1 ... "' ·· ; .• ' ~ .. -
·. f., · · . dual,welfarepaYl!lents si~~t~. 1 

., ' ·.: .; ' .. • •• (· •• ~ ·~"····· ·"°.:~ ·. ·,)·· ·.'.( 

'\ 1960 versus price inde1:~~" . One Parent. · · , . t,, ·1-.\ .· .·~24'. 2% .J·.~C. lea~e l~ .. ~O· l .. ~7.fr~ · ~. ·:··. f. t. · 7' · .·-.'~:~·.· 
, . , , .' \'' ::· , 1960. $14·8. ,···,~ ........ · .. ~ ... (Sta.tFi1caJ_ Abs~ract~f Un1t~·1,St~tes ,

1
: 

., " 1970 d'li4 , ' ' ' ! }.' ., .• -~~ • ,, ~ t . • I.' 

~ , 
1
. (M.Odei~ CHi:1 s}~.. . ·" .:" t 

1 
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(Model· Ci ties) ' ~.·', 
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· . :;~ichmond Planni~g Area 
( ~. 5 per 1000. households : 

(Richmond Model Cities Compre~nsive 
Childcate Project) l • , '". ~ 
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by .occupation, as percentage-··I; 
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. . .. •.,.,/h .. 
· WiNPOWER AND JOB: 'DEVELOPMENT 

19.0 
20.4 • 
35.6: 

·'· 

7,1 
1
total number of MNA residents . CEP 'Target Area · 

1·'· 

' 41,' 

eligible for manpower train· ·. ·· · 
ing as percentage of total t lSJL_...... . 

. / population i'. . (1970 MQdel Ci tie's). ~·· 

. ·'v.· ' 7.2 Per capita c'o'.it"for enr.o!le~r .... U,80( . '. .. 
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•· BASIS OF COMPARISON ·i J .. '• 
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coni/~(2~ta County · .;·, f·~~' 
25. ' ,," 
23. ' ' .... : ...... -,, .. ,,,, .... ~: ........ ___ __:___. ___ _ 

1 I 5 
1 

I I 

6.7 
8. 5 . 
4·. 7 
1.6 

'(1~60 U, .. ,Census) . 
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. '· .. . . ~; .. · ... /., · . . . /(1970 Mo~~?t~~·~~.e7s~. :. · . ,~J· 

'· :· .. : ' I, ' ' '· I . 1; . \,,., . '' . ' ' . I . ·' ' ~·i ~ I··,· .,, \•' '· ' . ' ' . . ' ' 

1t?-'·:\~ .. ,··:. ·7,4· :P1iceJlie~~:rate of 1~;~gr:~,,. . 4
1
58 pl~cem~n~·5":f~c~··:''··.·· . . .For ~1A ~nl~, na.t~onal pla~~~~~>·>'· /.1: 

· \ gradua~s . ·' CEP's i11cept1on . .,rate. ·S~.4% J963.·63 · , . ~ ... , · 
(1970 Model Cities)· ~ ' Statistical ·Abstract of the UpVoo) . -
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8. CRIME AND DELINQ ENCY 

PREVENTION ·'· · 
' ' 
' 

\~ t '• 
j ' ', I\ t '.·: j.' ,•' ' • i I ( ,.. 

\.' 

, . 8.·:l Tota!
1
. Juvenif.e . fobation .:: 

• t. ref~rrals pe ' 00 of I 

19.2 January • June 1970 · ::.~.~~:.'.,~? 1 6.January • June l970 : .. 1 '·!. . \ 

~ (Contra' ~'sta County P~o- '.
1'r·t',tr·city of Richm6nd incl~ding County 

· :··~opulation ··: . · · · 
I, . . ' 

' t• 
I .,1 

bati4n Records} ·'. ~:·.portion of North Richmopd · · 
.:. J 1

! (Contra C65ta County Probation Records) ,,_.. . 

st,:~l,'. 'Juvenile probation fo~ ., ". ' . 
:.'.'itrtig· violations.'.per 1000 
· of population . 

~I' ~ J 

Marijuana v~~.~~tions · 
Heroin7 and ot~'r' 

· rtarcotlcs ~t . 
Dangerous dru·n ... · ·.·. ~ .).1~ · 

1.6 

o.o 
1.1· 

i :.1~ .. ~; . . ' 
I I,,,,, 

'.~· 
'I 

~. ~' ' 

, 
I ···~ •' 

I'' \ 

: 

l 
. ' ) .', ~ .. 1 ', ·Other drug lali vfofatlons 

~ I 

0 '~· ,:·· .,·~.~·.' 
• •1 , ,1 f 

I• 1' I 

·,·'(· 1"(1,. 

... . ' ' f. 
I I ,\. \ 

1 -· ' • Total January-J~ne 1970 . i~s·~· · 
(Contra Costa County 
Probat.ion Record$~ ,(~ 

H· 11.i,~I" 
,P' I 

g, RECREATION & CULTIJRE ( 
' ' ., 

9, 1 Connnuni ty land . use. for . , 
recreation per 1000 · ' 1. 74 acres ' ' 
population · · (~odel Cities) 

· 9.2 Operational budget for.. 1970: $9.60 . 
recfeatioh per capit~ '·\ . .(Model._ Cities) ( :· ·· .. 

.• 

,. 

. . ' 
•/I, ' 

oJ 

, -O\.o , 
0.57 
o.o .,.,, 
. ' I 

L37 · 
· {Contra Costa County · / 

P.roba ti on Records) 
• 

I 
I • 

. · City of Richmond . 
4. 3Q' acres . 

(Mod.el Cities) 

1970: u2.20 I 
(Model Cities) . ' 

·I, 

'I,• 

• .. 

I '• 

'P ... 
'I' •''• . 

I •'J' ~ I' 
i." ~· • ' 

' .. 
, I 

.. 'NOTE: COll111iuni ty recreatibnal and .c~lt~ral faGii'frie~. ,. 
are almost non-existent in North Ric.hmond; · 351 ,I ' • 1 t. ~ ' . t 

,; 
!· • ~ , 

\ 

. _4_~P_!~.~!~g very .!.o~-~-x~~~~i t~~~s per capttL __ 
. and a low level of recr~.ational. and/or · , 
. cultural abtivities. 9.·2 r~flects mainly, .. ·t·· 

I current.construct1on for CiJy~p~tion·of ,,.. '·(! 

North R1cnmond · · 
/, I ' I 
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. 't 

I ~ 

I 
I ,'It t •t' 

\ ! 

,• . 

' I ' 

'" •'' 

,, •' 
' ' 

' .,, •"'y .. \'~· 

·, )1 ~ ' ·~. . 

'.,I, I '.. 1 ·.' 



.. , .... ~ . 
" 

... .; ' ' ' • ( .·"'1 . 
§nvi1'onmcnt. Indicators.1:1, 1.2 and 1.3, ~~~ch are di\f~Qt 

results of"flopding,. wQ\{1,d·,:~utomlltical:l')';·bl~ -changed to ~atc
0

b· ~ 
. .. • " . . I . 

those of .st.andard urban IM'f!l&s .. t~?J\Ave the opportu!',~'1.y.;to 

.. 

achie.VQ f.uturd development. ' · 
I '.:ti W. ' 1' ' ' 

... 
. ·~ ·' (' ' 

./, ';• .\.·· 
l ... - '• .. ":' . · •..• , .. 

' .. .. ·, ., •"'I • .. ~· •. ·-.. ~.c~ • 
Hou~fng~ The direct effects of flooding on hQusing·arc twofold: ~ 

p;op~~ty damage and diS't:,ouragement ~of furthpr development. ·The 

(. 

. ' • 

- ... 

"f. .... ,, ... 

',\' 

' , 

' . 
.... ,.. ' 

' ' 

. degree· t~ whihh .poo,r .. hot,1:;ing conditio~ca~-.'be attributed t~ • 

the flooding can be.assessed by compa~~g North Richmond to a 
I • ~ I ' • ' 

· conunun~ty with simp.ar socioeconomic. c;h•-racter~sitcs .which is . , 
( • • . C" • 

not. subject to f-looding. An example or''this comJ1arison ·Ni the . ' . 

Sou~~ide sec_~~.~ of the~ MNA, "!hich tGat 1~eveloped at;;xpp ximatqJ>' 

the same tfite as North Richmond and has been 01=cupied e- .. 
• . I 'I. • 

d~minan~ly: ·~y· Biacks of simila'r soci~ecoriomic backgroun:~ ·~ 

1
Indicator :2. 5 show~ .t~e dif~erence in the percent

1

agep>f _dweJl ir.l.R 

units owned, and 2.7 the difference in the rate of new hqusing 

development .. . ' -
·"• '~ • • "•I 

... rf:,.. . '· . 

Th~se twQ. ~~p~es dem~nsj:rafbr the ct}rpe .~ infeTences. that can he 
" -~' ·~ . . • . . '· r 

drap.·· ~urther argument' sho~ the development. of. new housing to be partic-

ular.ly s_ensitive' .ieo ·flooding because most of the developablc lan<l l_ay in the 

flo~d plaid; • ". ·: . 
•' .·, . ·I ·, ...... · . 

d.' M~l ti plier Effects and Total Impact 

A ma}or 'concern considered under multiplier ef.fec~s is the effect 

of 'flooding on commurt.ity .motivation.abd ~lie.strain on community resoui:ces. 

In particular .the a~sessment ~f motivation provided a key to linking the 
. I .. . 

effects of flo,oding tb the overall condition of the community. Information 

on population changes ·is availeble' from C'ensus data which show a 39.4· percent 
- ' 

increase in 'th~ lS-24 ye'ar old group between 1960 and 1970, while tne group 
. . 

most economically active, t~e 35-44 year olds, has shown a dramatic decline 

of.24.6 percent i-n the same period. rD~ta on ~atterns of personal income 
. ~ ' 

indicators ·related to ~ducation~l attainment ;trengthen the assertion that 

those families that attain higher ~ocioe~onoiDic status tend to leave th~ _area. 

This. find.ing, comoined with information on employment and inco111e gains made 

thi;-ough the Model Ci ties Progr~·· continued degradation <>(housing from flood r.... 

damage ~nd the increased availability of improved housing elsewhere in 

Ricipnond, presents' a strong.case that the productive eiement of North 

·:.:~-- Riclbno~d' s population would in the future continue to 1 eave. the conununi ty. 
=··~. 

.,,,, . .., 353 . 
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·; . 

·~ . ' ', . 
. ·." ....... , 

." t· . · .• ' 
.. ~" 

·• i '"'J· '. !'. 
f' • • t . 

1~1 th flo?J c~ntr0J. _tharo i-'·u .lhanu., to reverse the !\.l.tuat lon. ThN"e would 

he no guaruntee of succe5s, ~tit" it wqu~\CI be posstblc 'to lluild on tho ~empo- · 
' ··"'-.···· . •1''.. .• . 

rary success of the ,M9_del Cir~.cs· cf(o~t-. 'in areas such as e~ucation and ~~ 

cmploYl\lent and, have a major upgrading of t"he conununity... :;I;:, 
... .:,: ti,... -· •. ~ . - .. 

· ·• · Witm:n1·,.~f·lo'oJ v.roucqoi:i "tlte. n\o~t likely "result for the conununity·~,.~ 
• ." • ' " f' 't• t ··•' .· • , • •I , -'I'• 

is.that th~ int;eAcnt
0

ion of Mri~el Ci t'i~-~ ·11i. tforth, Richmo:n<l wi'u h.ave,. oM.y' ~ 
-mir~·inal effects. Physical improvements will possibly detc;lt<>rate under. cori-

t i;nlc'd f.looding so that the a~poarimce of the communi.i:y wll i:~r~main 'largely ·· 

uncharuted ox: worsen.. Those~i'lldiv.idu~~s ;nc!~.t.hciqfpmiliei btr~cfi't_ing,,~from _ .• : 

cmploym~cnt pr~grams to tl'\e e~tent that they can,mJve to a. new neighbo;hood ' .:· 

.m~y ~ell be e~
1

pected to d.o s,o ... Ne~ busi~esses ~nd.~ew·hou~ing will most'·~·~:"··~ 
" l ikc'ly not be•pr_ofitable, ·so the -ec.onomic l.i.f~ ot' North- Richmond, will· rtlmu.\o~n·: · · ' 

.. ~eAc~sscJ ... 1:nc·r~lls.ift~\i~mands w.111 be made·:·ror ~ocinl services· .. Aiso~:~atciP·.~. 
• ,,. • ~~ ' ·~ I ·• ,.II'· • " • • ' • .. :· , ' '• • • • .. ... • • ·-r.- ·.. • I 

·"' • -~~ . ~ ,wit ho.· th~ low-{lncome tharact1ir: .of t'he community wi 11 be continuation 9ff low .. '•.: 

~.''<'".:._~.i~-,;~~ l1c:~forman.~c in a ·v~riet'Y of so
0

ci~l .R~.&7-~·nrs··.si~nifi.ca~~~ foi- ~o'rrumtnity dcY·~l·.~\ 
' .. ;-.· ' '. :1 .. m~n~·: ·:he worst a.~~c:.ct ~f __ this_ ~it~:ii'ion w~ll ~ t>~_·:J1c. ~onti~ued la~k. of ~~~~(:.

of d1gni-t'y and sel:f-determfnatiQn-at~ng con'lmu,mty re~_-1denJs. ,Tbe conununl~r.·(.' .. 

'i:" 
.. 

~· . ' 

~ii I risk remaining isolated so~i'au; and .:)~.icaiiY' .• , . . . ... ; >t~:~, 
e. ·conclusions · .:} ,·~ ' · ·· ·.· <>T111o~-

'· 

.. . . . . ;;. ·. / '.... . . . ~ ~tf ' 
The Nor~h Richmond study leads to the fol lowfng conclusions": · :'.,· ~: / ·. 

Ac~ieving. a conununi ty-wide change i-equires many compoJ'\.'el1..\,- .· '~;<"~ 
ch.anges. .~ousing improvc~cnts alone would. n<:>t suffict.N~_ :r_.h~(.:~t- '. ,; 

J J v ~ . .... ~.. - . . ,.. ;: . ~'"' 

full .rail"ge of Model fjties · activiti~.s in.clud.in'g hout;ing.-:\,? .r_~ ·.~\-:_ 

. necessary -t~ achieve a m11j,or upgrading of U~e comm~ni tY/ .. J . 
:.he evaluation of S~B ,~ffect_s of f:ood ~ontro} wa.s suppart;.d1. _1 i~_r·. 
~y methodologies not. related .. to water resources but to the"' i.·'. '.~ ;. 

social issues. Educa~n, health, employ1nent ·a~d other studi~S-0: .... 
'- -developed by local a{e~c'ies ·w~re an important part. of· th~ ev.a.'l..../ ·~ 

uation. Also, the identification of needs and· statement of . ··,. ;: 
, •, ..... 

·priorities developed. by the MQdel Cities Prog~am ~as ·assUJ11ed ._.. . . 
•. • .. I,,.~ • ,~~ 

to be the bes~ ,a~ailable and was used to organrze the evaJuat~n.. ': 

, of. the f!Ood cont~ol project. • f;, ;,,_, . . . . ':':(.~ 

J.>rl.t' major·_link betwe.en the' flood c1ontr~_l prfject and.·:the ~su~c:·es~·-. 
o"f ·the Model Cities Program fs· through' tJle non-quan~ i tative .;;: ., 

factor of comunity motivation. The kef corice~n is keep~h'g ·~·'t:y 
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·~ 

. •'_;,-

·' -~ 

•, better educated and employed people_-:·:fo the community, and that 

can .. only b~ done when there is incentive incerms of potential 

living and working condiqons. 
. ~ . . . 

This example illustrates that WB effects. can. be major determinants 

for decis'ion. making. ' .On the .basis of a refined benefit-cost 

analysis and the social analysis describ~d.here, a•dJ<:ision was . . . . 
made by the Corps of Engineers to ,proceed with the project. 

.. 
2. Riverfront Development 

/I ,,, . 
~ 

I 
,i •. n. ·.. a. Revi,ew of _the ~tudy · , .. . . 4i 

"--.:__} · • ·:. The study of Omaha was concerned with assessing the effects of 

-. \ 

.•"' ;. -· 
..... · 

. : 

•• _::ff .... 
• 

,. . .. . 

. reversing ptesent trends of urban sprawl and concentrating further dev"elop.:. .· 

ment of the area .. ci~g the Missouri River. Continued urban sprawi will be 

.referred to as Al ternativ.e A, riverfront development as Ai ternative B. ~ci.a1. 
" . ·impli.,.~ns are analyzed Pil the basis of ~xami~·irig each alternative;s-sociii~ 

ecopomic. impact on the. city's low income areas~ referred to collectively as 

the' Impact Study Ar.ea. This· area consists of census t.racts with 20 pe~cent 

or more fam~lies receiving incomes below the pov~~.ty level. as shown. i~ Fi'gure -L 

!h~. analysis' is primarily based on examining current trends: in population, 

housing and unemployment.. ·" 
•".' 

The major conclusion is that up.der AI_ternative A downtown Omaha, ....----. 

and. the Imp~ct'" Study A~¢~ in P.articular, wi~l~ rob.ably .continue its present • 

trend of d~terioration·. ~nder Al te!rnative. B ~ ~i:e is the ·p~tential, · btft no . 

• ~uara~t;e, ·~or~ reversa"i of .t!1a\_:rend, .. Fo
1 

•• ;Afternat-ive' A ·the ~te"rioration. 
wo~lQ be a 'continuat;i'on 0£: p;r'esent trends i~ \Pi<;"P.Ulation, housing and employ-· 

. . ·,~ 
ment as follows. . . ·. • . ·• 11IJ//i;/ 

. .. Population. As :~~:o·:m· in FigurEi~ •• :? .one exception, the cen_sus 

tra'cts east of 30th· Street in Omaha~'..have .lost population betw~en .. 
1960 and 1970. In the impact.study area~ some tracts lost on the 

order of SO percent of thei~ resi-de~ts, and in the area as a w~ole . . . .'/' 
there was•-a 37 percen~'decre~se. Table VI shows that.a significant 

lf:tioo. of 5he decre~s~ occl!rre,d foi:· people in th·e•zs-44 year age 

o/,acket.
1 

• The rends displayed in Table VH provide a clear picture . 

of the .overan deterioration of the· area. . ' ~ . 

l:lcfusing. Housing construc,Jipn ·~as shifted in line with the popul~tion .. / 
I 

I t·' ... ' • ' . • • ~ 'I - • , ,. • -

wl.t·l} mos,t taking .place in ·a sem~)'·:FV-cle from the 

,., 

··~·. 

·3-,.... . b t) 
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1970·. 29,359 
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ISA SMSA I 
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t. -·.: . \'1. "' :· ',·· .'1'-i../' .. : . .,·. ... . .. 

I' , _, .' f f1' . ' I ' 

. I' . . ~.~ '· •. •, .. , ·' \. • ' ':). .:: I ~ft, ~' ~ ~i : (~I '' i.~ 1 ' ' 'I ,.:, 
"· i'. • " 4 ' ... -'t " , ~ I I (! , \ . . . ' .: 

. i ' . -:i • '., • I . , ., ... '._ o·\'I.'' ... )

I • ' .. ' :\ '• • • . :' , ~ ,· . 

· , o " I , I 1 I• . t , ' i~ Table VII . · 1 f • • . . j : i ·• t . : · 
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. .'~ .. • norfwest part of the city. .·A.\ most·~ nuni t~,i'are being ·b~·i 1 t fof. 

f1~ie~ with incomes of $12;500 or llJO:r_e (Ref.· 21_), .. ;th!s c~~stru~tion 
A'"s aimed primarily at middl~ and uppe · come. households. ··1n ,-the· ~ . _, .. • 

...... 

. ' 

\ 

impact. study ~r~a, there has been a reduction of housing uni ts from 

s,'ooo in 1960 t9 3,400 in 1970. As dilapidated and deteriorated 

dwei lirigs a:te demolished, there hav~ not )>een low pricecf ;replacement~. , . 
._ . . . ~ . . ' . . 
For -~xample, in 1972 the area ·east of 3'0th street contained 11,000, 

ho~seh~li4i c~mpeting f~r only l ,"7oo u·nit's within their i~com
0

e ability. 

!rable ~I°II show{that wi~hin the.c.:"impac~ stud)llira~ on the order of 

half the families :i.n. the inco'lle group b~low $s.~O't>a>: 35 percent. 

their income .for.gross rent: 

The major concern with th~-"unemployment problem in 

the .~mP~.ct study area is that the westward expansion has attr.act~d 

·emp~oyn;ent away from downtown; m&king it more diffiGu~t,for area 

residents to conunute tow:>rk, particuJarly when 'the~ do not have 
T• 

access' to a car anti must rely on public_ .transportati_on. ~vid¢rice ' . . . .· .. 
. o( the emp~oyment ·shift away from the ~o~town area i~?giv~p ~f · 

• . :A' . ·~ ..• ~ 

data in Ref~ref!.Ce 22 on the availability of office ,s~~;r and by;·· . 

census data on total employment (Ref., 23)'. The pro_portion of · . 

·suburban office space has. gro\..rn from 6 percent in 1960 to 25_ p.erccnt . . 
in 1973, and the average aunual growth rates for office space have · 

. • ' . ft. . . 

. been. about ~.? per~ent for. the ~i ty -and ~8. 1 . pe~cent ":~r ~he su_bldfhs. 

:.Cen~us data on employed population 10Gat1on_show that 1n 1960 ~om~j 
70 percent o{ the employed population of the SMSA worked in the city . 

. By i970 that proportion had dropped to 66 percen_t, despite the. 

J. 

ann~xa~~on of suburban areas .. ~so, substantial industrial develop- b • 
. . ~~ . . (. . 

~ :, :·: 'ment has. taken p.lace in the northwest po~tion of Omaha, and-betw\en 
" . 

Interstate 80 and L Street (Ref. 24). Because of the trend'to locate 

employment away from downtown Omaha', the availabili.ty of either 
. A '·" 

private or public tr~nsportation is an important-consideration for 
' ' . 

resid~nts of the impact study ~rea. Table VII_~ho~s that.in i970 
' · 46.5 percent of the area's households were without cars compared to 

15.2 percent for the SMSA. Far t~ose wi~hout cars, Metropotitan 

) Area Transit bus servke 
0

connect.s the· impac.t stu~y area with 

employment centers. However, conunuting times to west~rn ~mp;oyment 

l~catio~s from no·r~ Omah:! areas are high. For ,example•. to &_.et from 

. .. 
· 3Dl. 
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census traci' 12 at Bedford and 30t~ Stt'ee

0

ts.·. to. e~~ the center at 

19ttt and L Streets o~~the·~ern Electric p~ant bOyond 120th Street 

~· ·takes ,_an hGur and 20· minutes nd includes one bus change (Ref. 25). . ,, (~ . 

. A.ssuming 10'~· getting to and from the bus stop, - the daily 

; .round trip conunuti.ng 't.ime for some residents is three hours.·· As 

major ·change'S in pµblic transit that would significant'ly reduc~ 
th~s~ trave"} ti.me~ are hot likely at the pres~nt time, i~ ·is fmportant 

t'hat jobs be located near downtown if there is going~ be a m.ajor rt 
·reduction in unemployment for the impact study area .• 

"-
--..... ~-- Mi11orities .. The proportion of Negroes in the impact study area 

I's· as. }frgh as 97 percent in some census tracts," and ·tj)«i ·area cd.!'tains 

all th~ tracts in ~~e-SMSA with 80 percent or more Negro. Hence the 

deteriorating conditions of the impact study area ha.ve a dis-,, . 
' ~ .. 

. proporlionate impact on the Negro Population (See Table IX). 
1 

Al t;e~nat.i v~ .B re resent: ~ ... -opportll~~ ty. t;_o ,rev.~rse the5e trends on the basis' . " . ... . . . ··, .. 

.,., ., ., 

of the follo~ing ob.se.rvations,: 

.Populat io~. - Witt-~ growth ce~~f:'ing around the dowJl'town and· the 

•. Riverfront,' there would be an-tincentive to redevelop deterio-
.. ·. . . : - •. .. 

. rating neighborhobds)and _:teverse the cur_ren_t paP~lation 11decline. 

Housing. N~w housigg of 8,600 .units proj,ected for the RDP -a.lone 

w~uld b, p:Pim~i;.~ly for. mid.dle and upl!,er income peop~e. However 

re~ief for l~ i~come people woul~ come from -~q units for the 

e}detly 911d whatever percentage of the remaining 8,330 unit~ 

that·would ·be made available for low income occupancy. 

Employment. A total•of 30,000 new jobs wo~ld be located within 

easy eommuting of the impact stlidy·area,.witha ran.ge of job.skill ' ~ "' levels that wouldf help reduce unemplo0nent. 

· Sinc,.:a ,-large ~n~ ·increasing proportion o; the· residents of: the area are . 
Negro, ~hese 

community. 

problems and opportuni ti'es have a maj.or impact on. the minor{ t: 

) 

.b. Conclusions 

The ·Omaha study 

to SWB effects: 

demonst:eS th.e main points with regard 

•' The social impact area is an rgan1z1ng con.ct)pt"for 

focusing on essential ideas and car~ying out the ~nalysis1: .\ 
11 

• •• ,......,.( J ') ">'.~ ··,) 
-304- ~ )--; 

3~ . 



. ·. 

Census ·Tract 
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10 
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p 
s 14 

15 

16 

17 
'\ 

29 ' 
'52 

' SMSA 
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Tab1e··v111 

~ERCENTAGE OF. RENTERS WITHIN ISA 
PAYING 35% OR MORE OF INCOME FOR GROSS RENT. 

· 1 

~ than $5000 ·Income $5000-9.999 

J 

I 

37.7 
' 46.5 

55.2 

4o.o~ 

. 48. 5' 

3'5;3 
~ .,. 

41.4 "' 

60.3 • ..• ,. 
57.4 

37. 6' 

46.4 

45.3 

56.0 

~· 

Table IX 

RACIAL MIX OF THE f SA. 

1970 

1960 

1950 

· % Negro 

ISA 

56.2 

4t 2 -~ 

363 
'-
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J'he P.,OVerty guideline used to ?efine the study area andthe 

use of. census t'racts as the basic area component facilitated 

the handling of & broad ran.ge of census d:ata. ( 

Comparative analysis of the social impact ~rea and local, 

reg~nal or national data can id~ntify imp~rt.ant social trends. 

These may be more informa.tive than absolute magnitudes of pQv

erty pr employment at any given time. Population declines are 

·usually dramatic indicators .of deteriorating neighborhoods. 

Although SWB measurement is typically confronted with an 

enormous range .of social issues, and a great deai.· of uncertainty 

concerning p.o~ib1e future s·tatus of the region, it is possible 

to.draw conclusions regarding the effec:s ~f major alternative . 
water resource plans. ~y focusing on a soda! impact area' and 

utillzing trend data the cdnclusions can be wit&in reaspnable 

limits of uncertainty. 

. \ 

\. 

.. 

I-



,. 

.t 

1 :· 

2. 

REFERENCES 

~ ' " ""' Alternatives for Managing Wastewater .. for 
by-the Detroit District,' u.,S. Army_ Corps 

, .. 
Southeastern Michigan, prepared 
of Engineers, J.uly, 1971 .. 

.1,f" . 
Coop er, R. C . , et al • , _T_h_e~Pu-=""""b_l_i_c_H-:---ea __ l t,....h_,,,,,Im_p_l ==-i c_a_t_1_· on-=-'-· s_· _o_f,--P_r_o_.p_o-'s-'e_d_W...,a,...s_t_e_w_a-:t:....:e:,__r 
Disposal at Eight Selected Sites in the San· Francisco .,Bay - Del ta Area, 
The Se~uoia Group, B~rkely, Calif?rnia, January 1973. • ... \, 

3, ·James', .. L. Douglas and· Robert R. Lee, Economics of Water Resources Plan
ning, McGraw-Hiill, New York, 1971. 

4. , Recreation Plannin for Flood Control Reservoirs: A Cas .. ;stud . in the 
Papillion Creek Basin; Final Report prepared for U.S, A -C.orps of 
Engineers, Omaha Di-strict, Omaha, Nebraska, by INTASA', Inc:, Menlo Park, 
California, July 1973. 

5. Kalter, Robert J., The Economics of Water-Based Out.door Recreation: A 
Survey and Critique of Recent Developments, prepared for U.S. A~y 
Engineer Institute for Water Resources, IWR Report 71-8,. Maren 1971. 

•• 
6. Methodology to Evaluate Socio-Economic Benefits of Urban Water Resource~. 

7. 

Report prepared for Office" of Water Resourc~ Research, U.S. D.epartment · · 
of Interior, by Louis Berger, Inc:, East Oran~e, New Jersey, June 1971.) . 

Socio-Economic Study of Multiple-Use Water Supply Reservoirs, Report 
prepared for the Office of Water Resources Research by Ralph Stone and 
Company, Inc.,' Los Angeles, California, January 1971. ' . . . .· ,. .. 

8. 

9. 

North Atlantic Regional Water Resources Study Coordinating Committee, 
North At.lantic Regional Water Resources Study, Appendix M, Outdoor 
Recreation, May 1972. / 
Ralph Stone and Company, Inc., Socioeconomi~ Stud of Mu 
Supply Reservoirs, Report prepared for.Office of Water 
Research, Los Ang.eles, California,· January 1971 .. 

' 10. Nebraska Games and Parks Commission, Outdoor Recreation for· Nebraska, A 
Comprehensiv.e ·Plan, Volume 1, Lincoln, ;Nebraska, 1968. ¥ 

11. Santa Clara County Flood Control and· Water District, Feasibility R~port • 
for Calero Reservoir Enlargement·Pioject, Sah Jose, California, December 

A • 1967, 

12. James, L.D., and R.R. Lee, Economics of Water Resource Planning, McGraw 
~Hill, 1971. '· _ _ {. 

13. Stat~ of California, The R.esources·Agency, Department of Parks and 
Recreation, Outdoor Recreation Outlo_ok to 1980, San Francisco Bay Area 
Metropolitan Complex, December 1™'6. 

14. Bure(:lu of Outdoor Recreation, Outdoor Recreation Space Standards, 
Department of the Interior, Washingt.on, D.S. , Marc;:h 1~70 . 

t ... t.:.,... 
l u. u ;) 

I 

. . ' 



,. 

15. U.S. ~rmy .Corps of Engineers,, ,.Omaha District, Papillion Creek and . 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

~5. 

Tributaries, Nebraska, D~sign Memorandum No. MPC-21,.Recreation 
Resources Appendix Site 20, Omaha, March 1973 . 

. • . ·~ 

U.S. Army Corps of Engineers, Omaha District, Review Report for 
Pa£illion Creek and Tributaries, Nebraska, Appendix V, Omaha, 
N~oraska, February 1967. · . · 

Hornberger~ W.S., Traffic Estimation Computer·Program~ for Educational 
Purposes - 4th Edition, Course Notes •. hlstitute of Transportation and 
Traff.ic Engineering, University of California .• Berke~y, September 
197'24. \ ' 

'" ~ . • 1 

Federal Highway Administr.ation, U.S. Department of Transp~tation, 
Urban Transportatio~ Planning, General Information, MarchY,1,972. 

INTASA, A Comparative Analysis of Alternative Land Use Patterns for 
· the· Omaha Area, Final Report prepared for U.S. Army Corps of Engineers', 

Omaha District, Omaha, Nebraska, July 1913 . 

. INTASA, Socioeconomic Impact o~ Flooding on Community Development in 
North Richmond, Final ~epor~ prepared for City of Richmond, Richmond, 
California, June 1971. · } · 

Cainp.bell, E .• and J.V. Hrupek, "Profile o~ Hou~ing', Omah~. Nebra;ka," 
Ad Hoc Committee on·Housing, 1972. See al5o·R.H. Todd and O.W. Hinton, 
"The Omaha Hous.ing Market: An Appraisal of the Occupan5Y Potential for 
Subsidized Rental Units, 1971-1973," Center for Applier'lJrban Research, 
University of Nebraska at Om.aha, September 197i. 

"Riverfront Market Framework Analysis," Discussion Draft, Gladstone 
Associates, Omaha, May 22, 1973r 

v.s. Census data for 1950, 1960 and 1970. 

Omaha Metropolitan Area Transportation Study, Supervising.Consultant: 
Ba.rton-Aschman Associates, Jnc., Chicago,, Illinois, May 19JO. 

Based on Omaha Metropolitan Area Transit·(MAT). bus scheaules. 

.. -308-

3()() 

" / 

, ' 

.y 



t 

.. 

. , 

.,· 

I 
I 

I. 

APPLICATION OF SYSTEMS ANALYSIS 

TO·TIIE PLANNING PROCESS 

... 

John W. Labadie 

Department of Civil Engi~~ring, Colorado State University 

In recent years there has been an explosion in System~ Ana.iysis 

. teqaniques potentially applicable to a wide variety of planning, design, 
-lil~.: ' . . 

This has been accompanied by ·and ~anagement problems in wa~er resources. 
" ' 

similarly significant adv.ances in high speed digital. computer t,sa;dware 

arid software. Few of these computer-based techniques, however·, have· 
I 

actually been applied, either by governmental agencies ?r private firms, 

to real problems in wc:rter resources, In particular, the increasing 
'· 

complexity of water planning ha~· drawn attention to the need for plannels 
.. .,.,, ' "p 

to take a serious look. at what· Sy.stems Analysis can do ·to help in · 

· carrying out the difficult tasks before them. 

One thing that is quite clear from the Water Resources Council's , . 
Princ:iples and Standards' is that they mean mor~ wor~ for Wflter planners .. 

Properly" applied, ·:.Systems Analysis. may help }11eviate the increasingly 
. -- . •· .. 

, heavy burde!h--- Consider the fo!lowing poirits: """. 

1. The quanti.ty and diversity of data ~vailable to be anal*zed is 

increasing rap:ldly. 

2. Engel.Cl) points out that Robert Hei9n•s (of science-nction 

f'a.m~) word "TANSTAAFL," ·or "there ·dint no such thing as a free 

lune," is a relevant slogan for planners and systems ana~ysts. 
~ ' 

• • Interactions between components of a planning probl~m ate growing 

• .rno~e complex, .particularly with regatd to ~rivironmental and 

social impacts··~df,·· .. ··planninlY' decisions. ../ ·"'· · 
6 • ·~ji . 

P.lanning obje~tives .are, increast1j1y complex and noncomme\isurate: ' ... 3. 

/ 

',,. 

4. The planning envi~onment is changing rapidly, requiring continual· 
, . " 

updating and r evaluation of pi ans. ,. . -

There is a gre ter iriiero{~ciplinary. emphasis· in ~~nr~ing. 
. . •.. ~ . " . ."'-.. s. 

. ' 

f57 . 
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Though ttie purpose· here is to perhaps i:frovide s9~e-encouragement . . . . . 

t<\ward greater application of Systems Analysis .t"o. water resources, planni~g, 

there are some warnings and gi.ii_delin~s· tha~ need ·to be brought out. -
. .· . ' 

MaRy of° those concern~d about lack of application of Systems Analysis ~o. 

water. planning are also apprehensive about the dangers associated with 

its mis1,1se. 'It ,is cle~r that the techn~ques of Sy~tems Analysis can.-be 
.... •. , II" .. 

valu,ibTe.t~ols for aiding the planner, but like any.toof'they can be 

harmfu? if .!lot used for their intended purpose_s. 

What is Systems Analysis? 
( 

Modern Systems Analysis was· born during Wo.rld War II when Britain and 
.... ;~.:-, . . ' 

the United States·fated·serious problems concerning proper allocation 9f 

scare~{ war materials to the various military operations. The successful . 

application -of techniques developed for this purpose prompted industry; . 

_,.A:>usiness, . and government· to ~gi~ to ~pply"these and subsequently d~veloped 

techniques: 

. . • 

Sy$te'ms Analysis (SA). can be described in concise tenns as a 

6c.i.en.;tl..{lc. a.ppJLoa.c.h :t.o dec.A..6.ion mafUng •· It is a general term. suitable 

to being considered as ~pplicable to ·a wide range bf planniirn; design, .. 
. . ' 

operational, and management,problems. Other terms have been u~ed 
. I • 

sy.nonymously with SA, but actually have a more narrow definition. 
• I ~ • 

OpeJr..a.ti,oM RM eaJtc.h I OR) · can be considered as Sys terns 
• •': • (ii 

Analysis applied 

: '4 -~·:; •• 

mainly to problems involving c.ootdin,atioh of operations or _activfries·'in .. ,.. 

an organizational setting. OR has been a technique'ull..iented djscipline . . .. 
and most of the powerful ~omputational mathematical programm~ng. algorithms 

have been developed by OR speciali~ts. The emphasis is on bJilding . ~ 

\ 
models that can be optimized in some.way using these techniques. 

Ma.fU?.gemen.t scien<!e IMS) is oriented ~owar~s the.sfuue kinds of problems 

dealt with in OR,. .but with less emphasis on mathematical mo.de! building 

towards. ultimate optimization. MS specialists may be more wil'ling t.o 

•· :1.. 
'"1t't·.' 

•· •• ! : ·}.· 
"!!·~ 

deal with management problems not amenable :to use of a formalized mathe- .'; · 

~at-;ical ·model. 

Most t~xts dealing with SA give ·the ~~llow/ng list, or some variation 

of it, as describing the steps in the 's,ys~ems appr0,ach· to decision maki~:· . 
··~ 
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.. 

.. 

. ' ~ ~~·~· ·:.fl 

P~rc.eption. of"~roblem and c~tn{llitment ~·solution 
'(·: 

... t~ Definition ~- problem . ' 
3·, Formulation of objecti'/l's. ~ .. . 
4.' Measures of.effectiven4Ss · 

s. Generation of a.}ternatives 
' 

6. Evaluation of alternatives 

., 
. ' ..... 

.. ,,,,,.. 
· •. ~.t .'· JI. . 

1.,\" . . •, ~ 

·,' 

~· \ 
7 ~ se.lecti~ of r~commended ~plan-' ~~Ii . · ~-- .~· .. 
8 ~ Review, f p~atin·g and_ fe~c~ ~'tf!," q ~ ~- <:1t • -(:'.~:. ·;·~ 

~land~'g over ~his _.list;- m~y wate)i )~n_irs m~r i;at. that ~bey have 

.. 

been do.ing this :foz: yea.rs,. though pro ,·riot,' in the same kind of 

·, 

.. 

' ' . 
• fo"i"J1aal ordet. To b~ more spe~jfL,,.'· en, _th_~ .~mphasis in SA is on at "J• , \. 

ieast :~ome degr-~e of.,quil.yr.:tUa;ti.ve :rae.~_.lnLti.on o6·~c.om~nent ..lu;t~cllon ... .; · 

and ~!J-6.tema..Uc. c~·erie.JUltion and .ev~an 06.a..UeJt~v'e&i_" . The.,:C'omponents~/. ,.,·.: .... 

might _be .e~ononiic, s'ec'tors·, rivir ·ba,sin_s~. res'ervoirs ~ ;~e. t~e. :tdea is· . - ' ·_,: t . 

i.o_ prop1e~~y de'Jcribe complex co~o~ent inter·~·ctip~ ~n;•9rc1er ti» d~ermine' \._·. :: · 

the poss1l1le consequences of vtf.o':ls 
0

plans ~ * .· ~~; ~ · ~ · .- .• ~~. -~ · . "~~ ,' •. \, 
' : r .•• ~" · ··. '. c:; ·,v , ..... · .'· , •' 1 .p .· 

A. comrni tment to· a.!f.empt quanti rai:i ve,;:defii-ti~fon of. component ,intez:.i;:- •: · • '• ·, .,.:· ' ' "' . '. ,' •. '• • .:'. • '• 'D ., J~I, 

att~o~ .na~urall: ~ea~s. to' consid~.ration of ~~e. of. ,to~~Is. -~~ch a~ ma.the(
4

_ ;'. ... :·-,-~ 
maucal simulation models, Delphi and cross-i~pact ... an.alysis,.··and ~ing,t.~- ·. ':-(" 

.~ .·~~ compi~?Ci .. tY, invo{~ed in .. re~l-'~or1q· mod~}ing ~-n -~~r~:~· lead:~ .,to ~~~-'~*1:,j:-~. ·: . .-~": 
~ovipute-rs ,. du~· to t h~i r ( 1) s'pee

0

d·, (2) ac~uracy:,: a~d,· C 3) abil.i ty~:'.t'o . ·;.: ~";' _1- '.: .• 

_:_ _ -~ _ :;_J'ti~,;--~ . .! • . ~- _q~~--ti't:!_~s~~~-5!~t!t,r:-.: - ,;+: ... ~'°- ••. :: .L __ ·¥;" .. -•.... :, · ~t?"'i '. ~.L~, 
· · ;;:· ~ jeF.t!_ves in the #udy ~re:-~0riimens~ra.te.ar;id.: qual'!tjfi,aqle,; 9ptimi-' · , 

.. 
.~.~~ 

. ' ' :. • ' •I• 

zation · echniques may also be applied as ·an aid ·to sy~·:&emitd..c; generati'on 

jI/d eyal'~tien of. aitern~tive.s.' , If-· objectiyes. a;r::~ q~~i:i'fiab1e .·•'bu~~tion!· < ... ~ 
comniens urafe, systel'{la'iti,c methods f6r. anaiy.:aing t.r~~of f.s tietiken . 

~ " ' • Q • • f 

objectives ma~ ~ppl.ied, such as ·tne Surrogate
0

-Worth' Trade-Off '(SWT) 
,t, ' - ... ' i ' . . . ..•. . ti ,_· • • , ' ... '» .. :Jr, ........ Met;hod pr9posed by Haimes an.d Hau· {4). FigUre -L;;outU~es the ·ab.ov.e step~. 

'\.;,:· \'i '.: · . ~·~The iinp~~tant pbint to· b~· ~ade ~ere ~s ~ha ·.·a~:-~~JXi~giies~ .(if, -~Ply . 

·'":'·· 

•. 

·., 

' !t 
~ .. ' 

SA dt~~· J).ot nlcess~rily ·me
0

an ;a large-sc~:te:co 'itm~nt_ .to m~;~ ·~~mpwJc. ;. . Ji,/ 

mO?O.uOg. ·• Pla'."'~rs ~St ~b~ sele~tiYe as. t o~ mu~~ 'lio~e!i~ "the; can,;~ ._~ 
ca~y ;out ':i t?i~ .~ons,~.~ain~s o~ }~~~ tfrf"ud t, ~d m~p~wer ... jh~y ~us t . ~ 
a1Jo·attempt_to.determrn~s1gnifaca-nt asp ts of.the probi~01 are • 

• ' ..... '· •. · ,, ... '. . . ·• .Q .. • • • . • • "'-. 

indeed· quantifial:He t9 any. d.etree an~. if uS:e· ·of: mathematical models is 

... 369 .· 
. .. · ~J 
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justified. 
-~ con't1nue t'O 

~·· I
.~: ; 
'" .... , .. 

.• t, •• 

,· ~ .. , .. 
It i · .: .. · 9~tant tQ.\i'eali'ze that 'the jud8ment of planners· must. .. 

•\ .. ~~~ ·: ~:. ·.·.. . " . 

piay\:at~~t}mI>ortant role i!1 high level, planning deci~iori:s .. 
'·,"!"' . •, .. ,; ~. . , . . . . 

... :· )n;,fronm'ent for Its Proper Applicatl'on 
r ~ ".) ... 

Quic.k and OWy·, OR 

Gene )"?~i;l;Y has coined the te.flll quick and dbt.:t.tj QR, -to ... impl~ that 1 

systetA ·r~~~i~s must/avoid elegance. and .sophistiC~tion j,n modeling for 

its own';'s~k~~·~ The proper-attitude mi.1st be on~ of fitting th,~echn_ique 
to th,e·~·p.~~-~ng prob!em at hand,· not .v.lc.e vwa. In othe~, wds, t,!1e 
tool must. be .. matched to the job. . . . . . . 

: i '°;'\ ~ . ;;;.;. . ·.' 
Sim I··. atJion. v._s. ·com onent timization , . . 

There are two 'impoQt. s.e s (nvolved .in applyin'g SA to ·~ large:.-. ·· 

s.cale' .~dinplex planning prob I•: ; oi over· simpli.ficatio;, an~~, (2) .component 

optimiz·· onY ·.'.'fhe ·former resul ts .. :wh~n. sy~t~ms. analrsts attf')mp.t to .develop 

a ~a~· ti.ckil~boel ·f~; a problem so <!~mplicated that .gr.oss siirl.ifi~ 
. catio'P!i az;.e ne.cessary. · The work of the Club of Rome·•at'filr"Farrest~r ~ s · 

. :... . .. ' . . "Q.' . • . -

Wa!Lld Vyrla.mi.CA would be~ examples of. thi~. Component opti'niization is . 
. . ... ' .. . ' ... ·. . . ,, 

~~perhaps. even more. dangerou,S. where .the 'illterre late~ parts of a ~~t~~e.~ " 

~ ·sc~le planning study are ~nalyzed .independerf.IY, re_;;uI ting in a deddedly 

.... 

... .. ,,: 
'(· 

\qn,opti•l solution for~he whole. A,_p:toper balance ml;JSt-pe achieved •.' ' {. 

>f . ; b~tween thOs~. two, <ipp;oache,r··. Some Qlificat~.~h.is ~1waYs necvss~r,r.. . " . 

. : . 1 .",. · The· da:,1i1ger hes in carrying t_he result; of the. ~1mP.hf1ed mo_~:.L:~~~.~~---~------'.·.•~---f .. .-~---.-~-;--:--'ciii(f-:-colili.rtg-· t;:c,·--un.~llrran-ted.c'c)ri~i~;Ic;~~- th~t---hav·~--;~ ·b·~·;i~;:·""The reader is . I ' 

fl' .. . (... . ... . ·. i,;. . . . '. • . 1 . 

referred to Zoutendi_jk (9)': for mo.re complete 'discus.sion of the above points.~ i!' 

' 

tt~hest Communicati~n by srti~~~ ~sts f. ; ~.:, , l t. 
·•· S.ystems anaiY.sts involve

0

d iii a planning effort,ve :~·J~a;ligation .. 
. ,,~''\' , ... 

to. • . · ' · .. /.'ft:~·',.,, .. :·· · ·•,; ~ . .' 

.. li;:' i~<· Avoid SA ja?!g~n that will conf~se.pla;;~.er~ n~t· .:·~~ .. i'.~i~r~f~h it' 

and therefofe hin r c~unication. · · · ~. ,· __ ~' · . 'f 
2. ~ Clearl~\.S

1

p~cify a1.i !imitatl··.·o~f .analy.s.ls. and rea~~~i~g that'· 'i.· ·-\· 
go. inte> anr modeli gi.~ffort;. :'I . -~· : • 

, 3. .~arly deli~e~te 111'\impfying ~ssump.tions and. appioximations...... ·. > 
underly'ing th . modelingl. · ,_ , · #1.. · :.. ' ' • ~, 

. .. . ... . . ' '' ~ ' . ~ 

4."' Be acutely aw~re·•of"~ne refilli.t~ ·~f GIG.O:·erJQtVl.b~g~ . .(.~~r.b:e.... \ 
A mo~•! ,is only .~ ~oo:~' ;,the. d~ta aJ~',lable for · 1 ts vyf1ca , .)~ 

.. "'I·,• '·. ,. 
. }. • ,4 

.. 
•. 

. . .. '~·. 
-3 71 . . ·;· .• 

. "' "( .. ' 
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.,calibratl.on, ::1' operation. _J'his fs· not to s"ay~thaf;a mode-1 must 

,.~, . • • .1 • 

not be develope µnJ,,ess·· all ralevant data of proper quaL1ty ar.e .. 

available:. The modelin~effor.t can many ~imes ~~lp pi11poi.~t data 
needs. ...,.. 1·:. ··:. 
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,;· 

~ ~;·j{;.:~·'r 
.,. Proper Cont-rol by Planners . ,t :. , ... ·~'·;{ 

iJt 

\ 

3. 

4. 

to 

be expert 

" is not t? ;get 

~~hasi ze '.the advantages 

each case: . 

·J 

1·· 
. .;, 

. . .. 
.. . 

. . ·~ .. 
'·-'··' ........ : ., ..... -~ ... 

.... ·.' 

.. 

... ·~·- . 

pr_oper 

for ... 

. .. 
.. .\ 

.,, . 

" ..... . . 
.' . 

·.,. .. :: .. 



t 
~ ... 
.·"-, ,,' 

':·~'.·. :/ ' . •' . ,, .:i. ·~.·.. . •... ··.~ . ~ 
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,: ' • ' ." '". I' ' 

.. The .Nbrth ... Atlantic e'ional MAR Plan~ih. ·stfa _.~ . ..: ... , 

· '. ',;·'' ·'J1l·e 'siX-yeir. ·NAR· P~a~.~lng S~dy (?) was,:,"~pf ti'at- 19~6 ... under .t 

... ' ': ... :sµp~rVision or ·t~e ~-~ ~·'Q,I' '·es Cound1'/}:;.z;t was ~ broad fratfieworkf 
.:II . . . . ., ·i, .. . ..... "· • . ':j(f ·, " . "' I\ . , r , I r-

~ .. <.:...Planning s.tui1r w°fhi 1h~ .. ;T.?).I~o . ~ •. o~.~e~~Jv:~~.:.. · ·f7 .. ~..::~ .... ,_.~ · 
' I . . ... ~· . . . I I ... .,

1 
) • •ti ~ ""' 

, , "'' · l. Est~~ate .[o~" a .bro~d .r~~.s~~~~, an~ supply· for the entire 

.. f Noz:.th Atlanti~ Re~1on·_. .. -.- ~ . :.: . . , 
~~ '1 ,. 

·2. 'Identify priorities for ill.V'es.tbient . " ... . 
~....o. ~dentify priorities, for fur~6e~ plpnning · 

.· This s~udy., amo~g other tlvngs·,. has ~ve~ th~t .mul ti~~eticy multi-
' . . . . 

:- objective planning can be effecti 'Ze if properly carried'-Qut. .. ht this 
' . . . . . . 

cas.e, executive agency.was ·the U.S .. Army Corps of Engineers, with 

•. 

' . 

Harry l Sc warz ·serving. a~ Exe.~'uti.\ve Secretary. Th~ managementt organi- · 

• zatio~:,J>tJ:n::~:r::.::p::~:t;:~:~:·F:~u~e 3; The ,s~qpy :,, inii;. i 
1 te~ ~ 

wit~ '1'" eloplJ!ent .'Ii. tpree ~oad programs with N
1
ED·, EQ, an.d RD ·emphasi . · . 

Ji~spe.p.tively ~Appropriate. agencie.s then: p:oceeded to;a_ccumulate d'ata .: .·· 0 
and develop projections under 'these qroad p;rograms. This .wa~ 'followed .. -. ..... : ..... ,,;..~·~ 

• ·. ·~y""'ve of a compute:ciz7l model tOll p~~~ict &:ure demand fbr ·fr~,;,.; -,';: ... " 

i---. waste~ . . b.rackish water .1 .. r~ra-1 '. ag~ic.u·.~~·~l'"al ·~oo~ing,.' p~w.er. ·_.,: .: 

~9 ot er uses, .for al.I SO~e~s .fn·t~~-~AR reg:~?~·~;~~ is part·i·cuf¥rly . 

__ ' .. -----·------··--------' .. -·-·----· .. ______ ·---~~~~~-.,!~~·-'~~-~c~:~~:~---~~~~;r~~ 1~~~~' ~erson.rteT··~nd ·. . : 
'. · SA consultant • . Agency parsonnel wene heavi.1)1" · invoff~i:f1n· •th:e--riioCier:·.--·:·.-·-· ;·~--.--o--

... • ' ' . . • ~ ' • . • . . . ' . O' f· \' . . " .. :... . '. . . . 

fo:mulatfon .. One result of. the. mod-el ·was to. p~npoint:'. ~~·.~eeds :not· - r, . 

. . 
.1 curr~ntly sup ied by the in<fi'vidual agencies, .fro~ .. w~ich' result~. a , ~ .. 

limited (due t6,,constrainh on t~me) ~~e~back.~roc:e~ 'in"'.-erder to.'.$c;qu.i~~•i,~·:··· 
~he:_.rlec:ssarj da •.. The ~eman.q mo~eLtheQ ser.ved as' ~np~t to a ,~tq>pl~~ ·:.Ii~·· • 

mod.elJ.\lhich sp~7ified t~e best sources .. ~£ supJ>l).' and., optimal ~evels of ... 

devi~es~ tor m~efi~g· th:~~·demand .. · 'A linear programming problem was 
.· ·' ,) . . ·. . . .. . . . . 

f~~fa:t~d. ·for 'this.purpose wl\ich soug~t to· satisfy. the· estimated df:m~nd 
~ . rl .!'ii-~ · · • · :·. . • . . • .-! , . • . .. . . . .. 

wl,'fffT,~m~~im~.ziJn,J, average ana.ia~ ~~ducti?n ca::i:s; subj~.ct -~»'!,and R~, 
' '· . ,. co?s't::ra1nts' J; ,'Yell a~ .:n~n~fl.ciency ~on~traints and. esl. 'rlf:~nd .... 

:i . .. . resource li.Jaj. ta tipils. :rtre . results . ~ . th~ suwy mode 1. for ··ea,,i>;)-'p:fogram 

t .~ r ·~ .in: ~e~~t;t~~ t;he.:fi~al. mi.~. obj ec·t.iye. reco~~nd~d .p.IaA~a~~e~ on~~ 
.,· the J ud~ent of the planners.· " ·· . ·· . ' ·; · ~ . It 
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Several important conclusions on the inf~uence of SA on the planning , 
process of the NA~. study have been discussed iJl (5, 8). ' ' '· f l. The models encourag~d· agency coordln~tion and. a team effo · ·~ 

\ . , . 
cooperation with consul ting syst~rris analysts.' .The models · nded 

"' ' .. 
to be a rallying point. j.gency personnel w~re much~vQlved in 

ihitiai mod:! formulatio: and therefote wer~ i;~~ed in seeing 

it throu~., .. , --i, . · .. 
2 .. As previo~s·ly mentioned, t~e ~ode-ls helpe~ pi int~ata needs •• 

· 3. The models-·ericouraged 'car~ful d~cumentation of all unperlyin'g 
• • • ' J ,' • ' ;ti • • 

.; 

.,, .. , . 

assll!Jlptions and approximations used i~ the studx, P,erha~§8>r: .•, •.. 

so than if h.,andcrafted metltod-s had been used. . . l f ~. '~ :1::1
1 
.~.,:: 

4. The. carefully <locwnented models provided a st·rong·e9arguing ~;.f 
~~~n- ,:resentin~,.the rec.o~ended, pl~n to deeisi~ makers, ·~ · ~ 

" . ~~ if ~andcraf.~cJ ·m.~_thpds h8t_d been used. ·; . ' -

~ .
. ;. . . . 

; '"' 

r:·.:~~ speed ·B:nd flexibility ol4Pialysis through .he modeling ' . 

• 
:~;. e11.abled .. more al t.i ves a~d.- prc:>j ect{~&s. t_o be considered 

- ti.:• th . ld h.. b' .... \ ' ...... "' ::. . uan .9 erwise wou · ave een. · .,. · · · · 

6. "Perhaps, 'A-prisingl'~ an im~ortant ;iinpact 10
1
n the. plar.ining 

PF~~~;{,.O.f u~iri°g, mo~.ls'. had. been: th.at .the s.cope ~for ex~rcise of .. 

~h~. experie~'ce an~ )~gme~t· accumula·~ .plhnners has· been,· ) • .. 

.. 

• 

. . . 

:.;,, ... •."; . i,ncreased ri:t:ther ,~1'an decr~sed.• (5)" _f ·. # . 

· 7·: . .' Contia~ti~;~#Pdat.fug'";o_f plan6'-was~*4'fico·uraged due to'.the flexibil.{ty-~ .· 

.~ 

~ .. , .:;!' ·•'·. . • • ~. . .... 

... --~----~·-o~~:e ·~odelji· l~~puts,-t-o-:·t:he-·med~-s-·cou-1-ct\ire--~asii.y~-ch;;rnged·;-"tts~~---~~· 
~,.., •. ,t'' ·' • . . . " . ·. 

. : · oppos'e'd 'to 11§>, .. : omplltet_1 zed meth,pds wh1 ch~ when. completed, ar~ . · · 
&. . . ···~-~ .. . . . . . ' ~--·- . . 

. ~ ~}jfficult ·~p~.r~peat ,w1th:--nrw. ~nput~ •. ~::·:·"'· 
". ·-...: ' • • 1' ~ ·3:~ II • , . ~--~~~~~··~;~1,~·~::~~ ~-:~~~ • 

, . The .S Francisco . ,, ~er Plan fof·:· '..s~e.~°ii~e1·:4fina emezit (SFr.ft>WM) ;,,'· . -~ .. 
1A \ • ·,fl' 1 

·. 

-·~;·:-~>·· .. ·. ._.:,, . the..'"foll .!~isc~6si'on ~f ili~f~sFMP"li~1ifs~~·to highligir'Pihe-)·' 

~f,~~;:·".· ;~:;1 .following ~dv ntag~s·fo.f "~~!,lying' SA: . . . '"~ · . . · • } .. ·~ . ~ """ 
.. , . ' ~ • J· . . . ' • ' '-
~::>2·f.:· ... :'.':: .. -::;; 1~ SA•1 c .• aid~~ finding ~o~t:-e66ecUve.soluti~ns.· · •· . 

(:j, . ", _· <·~y;: i: . Toa.ls .• f~A ·~re __ ,av;~f·a~le for effective1)·-0ea~.~ng.:·:·~an: · 

; .. -~ • ;·;=:~;. ---·c~te ·~bl.e~ wi~ .. _o~_resorting to (1), •a htlJd~g~ee ·~f 
··\.- .: .. " .' ·"·.<• . . ~.\~~~~imp~i:.fic. 

1

" <;::>?~~ (2) ·. ,. 0p1l~~t Ol?timiza,ti9n ODlf:i. ~ 
' . • . . "i \~. • • • ~ '"":.~ ... ~. ~~ • \ _, . . 

'- - .~.. • . · ~e·~~,wM has7- ;~n ekign . deal with t1~r~e set.ious problem~ 
,· · re l~'tt;J¢:~to •San F?'..-ncisco' s ~ombine.~e system (2) :. 

" ... ;~;r~:::·-~: .. ·.,~'~~·.·:·~ ." ' : ~ ' " .. 
;t Y ~ •o'.5-\·: J J· • -3~8-
~···-: 

. :- .... . . 

.. ' 
'• 

~ . . (, . 376 ·/ 'l ""''.!'. 

~·' ~:~~> : :;~s~.~i.st.\t'r~~~~· ~: .. ~. ~~~:',_' ' ):--. ~·a . " I 
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E'ft].uent ·from existing treatment plants does' not meet current··~ 

ari~ propo'.sed
1 
Cluality. stanjard~j:-i' . ) .· , . 

The inteliceptor sewer system is inadequate, resulting in con-. \ . . 

-1-siderable localized street flooding. 

On. the a.verage, 80 'ove .. r~ow e~ents of combined sewage to -.. 

rece~ving ~aters occut per.rear. San Francisco Bay watersfmay 
'l ' l ' I I , 

be •. U'frsafe for ~a_t,:! con~act· s~orts 'f~r up ·to Rine months/y~ar .. 
. - ', " 

· "'.;1'flie g?'a.J.s set .by the· 197~ Arnenc\.ments to ·the Federal Water Pollutton 

• 

.. 
.. Cont.l'ol Ace ~~e broad; .:and make it difficult to establish objective~ for 

the SFMPWM. A ·~l!ndnfents specify zero discharge 'o,f pollutants by .. 1985. !, ~·· ~ 
."' 

It is questionable, however, if the nation can absorb the high cost of. 

ach~ving• ~ero dis~har~ {See Figure 4) .~The ~~eve{of>~!s of the SFMPWM . 
. . . .. , . . ". 

have therefore opted. to -assume various toleraole levels of discharge and 

·· att~mpt to .find the mo?t ~ost-e!fective pla~s for achieving those levels. 

-J_t, is -~~re that ~A.c~n be of gteat I/JI.fit-. ,Final _Pl~n seleetion-of • ~- -

course Test1s with the. politic al prlttess. Th·AfMPWM is in fact currently 

r ~i~-~~is r~lew ~ro~e~s.¥'Itfs~stima_~.~~ .• t1'h: __ fh_e ~~~n will_ co.st between 

. $300 _and $800 _ml ll1on. . . . . . '. ".G. -,~ ::J#., wr .-. ...;. '' . ·- .~ 

. ., . s_e~era(t;1te4:-f'hfv(he:n conHd.ere~"for~li~~ii~g wi.th the_. 
&verfl"o~ probleZ~~~r-lar. . "'" . ., ' . . . . ' . ., 

~· -1. Separation of storm and dry weather, flows -_ , 

• 

. ' ·~J ' • ' .• 

~~. \-~" · ~~ ;~::::;;~:!t:~~:i;~::::::~;:to;~~:·· ~: ~-- ...... .. . . . '.-· .. _. ·-. "-- - ... , ,. " 
;l s~wer sep-~ratio~. i~~hremely casdy· ~g,i,:incon~~n~~~t for a laife · 
·: • · ·".;o.; • • • . • · . · r,.,. · · .~:",..,. ,. 4 ....... 

. urban c~nter, .and does no-t really solve the':pi-bblem.- Stcij!in. flows alone 

c;r, cont~in higp ,poi'1ution· 1-oadtrngs. · Mas's~~e. ·~re~tment of ~ll wet. •' 

-w~ather flo~s i·s. c'urrently' technoiogical·ly·-"ilV,Mihle. S~condary; split?° 
. . ,, . . ';"' . ~ . ' . ..~;·. ·-··: .. . . ·• 

tlow treatment. in c.onjunction 'with upstream. detention storage:,. that can 
: ,. · - ·. ·:..· .. , ·( · -.. I . ... ·-~~ . · 
hold peak flOWI, · 1ong ent>ugh to ·allO\}' treatment', ~CV ~selec~ed as the-most 
~. . ·. ~- . . . ;• . . . . . ..) 

vi ab 1~ ~l tern.. ati ve. . ... , .. , .. 
... _ .-~·e;,,age -can .eil:her 'b . ~e~rar\ly ~tor~ambien1'ly ~\thfk th.e 

comb~ned s5wer' b~ U~i- -'adjustail~~eirs . ~gh S!!!all concrete 

.. · lin~d auxiliary re:ervo· . .-~ ~~re 5) ~ SanF · co ch,o\en .the .v 
~ .... · _latter, due to .. 'tJ:i; .. steep.-~radi9-5 ~of the -'lftY· l · ' 

. .~. . . . ·. . . . . . . ... •... ·-~ ..•. '·, 
,.---·· ~ 

-~~ ., --~·- A ~~~9~. 
. .. -
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' 7 l .. 
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•· Figure 6·show·s·one of the alternatives for placement ofdete'ntion 

. reservoirs .. 'J.'he question illllllediately arises as to how to properly control 

I f
1

~t'~ws to and outflQ~~l" fr~m ;~~ resen~irs in ord~r io. ~k'o maximum ~se 
· "!_f tr~tmant f'.acili't'1e.6 ·and 1ninitnHe overflows. Compuierized automatic 

~ 't..' ·., -.· ~~i:.j~1 1 ~pp.ea~s to offer t~e most cost-effectiv'e solu~ion. Mathematical 
,iJJ.t....f/f!lftJ!.~ ....... "':r.. . .. ' . • . .. . 
~.l~.·'. .model's simulaUng, flows in the sewer system during a. storm evertt are 

~ .... ,. . . , 

.. 

·,. I· 

. · 

. } 
f. 

developed, alo~g with algorithms for optimaqy controllhlg a'll gates, 

valve.s, pumps, etc.~in such a way that overflow is minimized (Figure 7). -· 

' ' 
·' 

• Intensive effort is currently11being.tarried out at CSU o&..this large-

scale coptrol problem (3). rhe large urban basin is decompbsed into 

several .6ubb~-i.~ tributary t«;> interceptor_ sewers. Fi\ure' 6 sho.ws this 

schema~ical ly ,,· using the ~chm,ond-Sunse~ area of San Frapcisco as an .• 

example.. A h_ierarchical control structure can then be applied, where 

optimal _control strategies are developed _for the subbasins individ~ally . 
" . r'f ·,, ' . 

Tl1e independent stibbasin control strategies ~re then integrat~d together 

'zed·master control .. The result is that instead of hav~ng to 

~olve on~ e-scale' complex control problem, several sma'ller problems . ... . 
associated wf h each subbas't."n a"re solved a number of times. This means .. :• 

"
1 

. t~at a hi~ra~chy. Of mi~icompute~S can be used instead of Onf! iarge Compute~, 

:~"·}11~ developers'.· of :W SFMPWM are well aware of the potential adv~n

tages of SA for achieving c'ost-effe_ct.iveness .. and dealing with the compl7.xity' 

1 of t'he~~9t°i-o.I problem. (i). ·Many problems remain to be solved, ho\fiever,~ 
···· ----. ;:··:-~---.- ·1~-~-r-;~e··;th.~s~···5t.~at.eifelkcan .. 6e ·"impienient·ea· on:.:1foe··1if-'re~(-nme; ·---~-----· 

' '• I .... ;. #"• - ., 
~ ,_._. ,._ ·. ,' ·: ·:onclusi' .. . 1.. ·. • •. 

· ~: , . . . An a~tempt h~s been ma~~~o. d.e.~i~ .s_ys,tetns. Analys_~-~,}pd pinpoint 

,.." ·" .,.~ i>J:s~_relevlte to modern water.,''l>~annin.,The:dis~ussion,has ,b~n, <:hilr_~c-

...,,._ 
••• 

~--~ ..,-- .· 
. -·· . . 

..... -. 
' . '"· ,,,,, 
~J'f _· 

r• .. 
/''.. . 

i'-

. terized by both encouragement and wannings concerning appli~at~~ of l .. ., , 
Syst~m~~ Ali·~lys~s; 'The 'two ca~ sti\di~_s discussed, the North~Atlant:i:c 
Regionil Plann1.1tg St_udy and, the San Franc~sco Mas~[ ~~st.ewater 
Management, served to highlight t~~ ~ad~a~t.ages lf .. ,~~~ii~}b~1:~lr· o~ 

. . ... .,t."'_ .. ,..,..(.;t_ ... , .L 
•.: applying Sys~ms An~lysis to water p~~g." !~~-:":;·.;}·~ -ru;~f !~.'·· · 

. . . . ';t-. .. ~·· ... ~-~*::?.:·:;~ .... ·-r 

. ' 

...~. ', 

.. 

In·•C.onsidering the ~)ossibpity ~·f apply~g . ;"?"' . ysis, ~ater 
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-· 

t\ained in Syste~1s Ana-l~_sis, ·or both 1 · As ~mphasi~ed previously, con.

sultants must be carefully chosen.. Al:;o, numerous t .. aining pr~grarns· 

and short courses are ayaflable through several universities around the . 
country. Video tap.ed course~ may also become available in the near future. 

. . . . . ' 
As to modeling and computing, there are less expensive means of 

' ' . 

gett.ing started through use of time-sharing, minicomputers, and digital 
. . 

models that h?ve a-lr.eady been 'developed. With regard to this latt~.r 

point, considerable duplic_ation .o~ modeling eflfbrt currently exi.sts. 
, 

There is a need for processing and distributing information on aval.lable 
.. ' ' ! 

models in water~related ~ields·. Th: NAR models; for example, are 

• currently being adapted and applied to_ p_roblems in other parts .of the 

~~unt!Y (8). #. 

Based on their' experience With the NAR study.,. Schwarz 
0

and,M}r (8) 

have come to the following c~nclusions: . -

"We are convinced ... from our observation of thlf ~ctiop.s 
of our planning partners in the study, that the USE? of 
Systems techniques within a multiobjective frame\lork is 

• the way tO go for water resources planning." 
: ' ' . \: 

i.. • - . . ." 

Wat.er planners, however, should not make use of Systems :Analysis 

techniques un,less ... they are,~illing .to get inv~l~.ed. . ' \ . 

'. 

. ' 

I 

.. • '9 . ' f 

/ 

.:, 

··, 

" l • 

~· ~· 

' 

j 

/ 

I 383 
/• 

I , . 

• I 

·/ 
/ 

-3~-

/ 
.. ~ .. ·./ ... 

I 

' 

'l:i - . I 
' ' 

·• 0 

' 

., 

' I 

v 

··.· • 

' 

.. 



. I 

l .· 

. I " 

"· t 

•.· 

. . 
,·, 

~. 

., 

• </' . ' \ 

> • .. . 
________ ....:: _______________ ·--------;:;:~-----------~.-----

...,.. 
·:..: 

/. 
\ . .. 

( 

I. Enge_l, Joseph H. , "The Philosophical Underpinn1ngs of Computers
agd ~erations ~esear't:!Q.," Journal of Computers p.nd·Operations 
Research, Vol. 1, No. 1) pp. 3-7, March~l974. 

2. 

3. 

4. 

4 

s. 

6. 

7. 

8. 

9. 

•Giessner, W. R·~ , R .·T. , Cockburn,_ F. H. Moss, Jr, , and M. E. tloonan; · 
"Ptanning and C..Ontrol Qf Combined Sewerage Systems," Journal of 
the Envi,onment~l' Engineering Division, ASCE, Vol. 100, No. 1 EE4, 
pp. 1013-32, Aµgust 197'4, · · · · . 

, • · ... * 

Grigg, N. S. , J. W. Labad~e 'f arid H. G .··Wenzel, "Metprpoli tan Water_ 
·Intelligence ~ystems," Com letio,i Report - Phase I I I, MWIS 
Project, Colorado St~te Un ,.ve;~ity ,'July ~974. . 

. ,,.- •• # 

Haimes, Y.Y. and W.A. Hal-I, •.(Multiobjectives in.Water Resource: 
Systel}ls Analysis: The Surrogate Worth Trade Off Method," Water 

"Resources" Research~ .Vol. 10, No .. 4, pp. 615-24, August 1974 . 
·/ 

·,;· ~ . . . . 
Major, D.C., ''Impacts of Systems.Techniques 
Process,'.' Water Resources Research, Vol J 8, 
June 1972. -

~ 

on the 
No .• 3, 

i 

Planning 
pp. 766-6S, 

I . 
.', . 

McCleod, John (ed.J, .. "Wh~t We Must'Do," Simulation.in the Ser,vice 
·of Society, Vo~. 4, No. s •. pp. 1-2, May 1974. ';·. 

1' • 

~· ·,. . I '\ ' . : • ',' ,' l ._ 

North Atlantic Regional Water Resources Study Coordinating, 1. · 

Committee, Report, Annexes 1 and 2, Appendices A through·u·,May 1972. 

.,Sch~arz:,· H.E: and o:c. Majf,."The Systems Approach'f- ~ Exp~rience 4 

. in Planning,". Water Spectruni, .Vol> 3, No.· 3, pp. 29-34, .~~:7L 
. . . , /.,. .. ·. 

Zoutendij k, .G. , "The Impact of rechno~ on, Deci#on Mak~ng.," 
Journal 'pf Computers and Operations Research, Vol. 1 ~ .~o.: 1, 
pp.· 9-l~, Ma~cp 1974. · , 

\ 
\ 

·. 

; 
I 

38-i 
I 

( I 
I 

-.326- . 
I '. 

... 

-~ ·. 
I 

• 

I. 

/ .'.:'. 
I 

. ! . 
i/;. 

. ,'. 

..· 

' 

'. 



•"J . 
\ ·."'l 
' ' 

--, -----------------------·- -------- ·'----------------~-----~-:------------------·----~ -· - ---·-------------------·-·----·-' -; _ _: "------- --·------~-

. 
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In this •pres~~tat~on/ we ·.will discuss .the system .of public i~,~~rm~Aon 
· ·accounts. providing f~;· the display of beneficial and adverse effects ~f bach 

alternative plan' on the two planning objectives and on ~g_ional develop~t 
and social well-bei~g. In addition, we shall consider how the informati'~n on 

. . • . . I . 
beneficial an.d· adve~se effects prov~ded irr .~he system of publ~c informati~n 

accounts .. is used in the comparison of alternative plans. , Two simplified· 

ill~strations of alterriat.ive. plans being prepared in one ~ngoi.ng ·Level ·a\~. 
' • It. 

plan~ing ac~ivity wi~l b? .used to ~ht1 the types of information provided 

for in the system of public information accounts ... Finally, the cost allidcation 

method p;o~fded for .. in the' Principle,~ ~n~ Standard~ will le illustrated~, if 
• j ' • 1 : 

c. System of Public lnfqrniation Accounts .~~ .. , 

.. 

:ti. 
The· system of public information accounts displaying beneficial and',"adve:se. 

effects on the national econoniic deve~opment and environmental quality o~jectives 
' . '/ . • •"1 i 

and on region3:~ 1:levelopment and social well-being is to be prepared in si.i'ch a 

manner tha(,.the different levels of achiev.ement to ea~h object~ve_ and eff~cts 
ori reg~onal development and social well-bei~g can be re~dil}'\ d,iscerned an~ 
(omp~, ihdicating the trade-offs ·betw_een al.t?rnati ve pl~ns. For pu-rpose~ 
_o~acc nting, the 1d~str_ib~tion. of be~eficial andi- adverse ·.effects _wiu~ ~·~·.shown~ 

.; . ou. a~count~ .'are, to.~ 'l.l~ed. in displaying be.nefici.al and adverse effects and· . . , , .. . ' 

for showing :and analyzing the tradeoffs among~ alter~ati_ve plans. . The four · 

accounts to' be· used are: (1) nati.6}nal ·economic developm.ent', (2) enviro~ental 
' .. \ ' . . ' . ' 

qua:li ty~ (3) regional dev.elopment, and (4) social well_-being·. The system1',of 

accounts .wil~ ~1so <Jisplay the benefic!ia1 a~f adyers.e effects for the geo'L. · 
'' I - I< .• 

graphical area-relevant to·the evalu~tiori of the regional development accb~nt 
,. . . .. . . . . II t . ' .. . 

in'the 'pia~ning" are~ ii1 relation· to other 1>arts of the nation. Thus, effects 

can be shown for the pianning regioii, other regions as appr.op'ria~ef and. fpr the 
. . . • t 

rest of the nation in ,the,· regional developnient ac~ount .. 
' . ' .: " \ 

.. 

' " 

,r 
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Beneficial and adverse eft:ects on th'e NE~ objective will be sh<?wn in 

monetary terms. Beneficial and adverse ef~ects on. the EQ objective will be 

shown in appropriate quantitative uni ts or qualitative terms and will not 

be. shown in monetary terms.. Beneficial and adverse effects in the regional 
I 

. development ac~ount will be shown\ in monetary terms.• for other non-monetary 

effo1.:ts. · Finally, beneficial and adverse effects in the social well"".being 
. . • t . 

ac:ount will be sh.own
1 
where appropriate in monetary terms and otherwise in 

approp~iat'e ~uantitative ~nits'or qual'itative terms: 

The schematit diagram of'the .. system of account~ indica~es the st~ucture 

of the fo~r accoijnts ,including the regional structure under the regional...,.,,

·development account (figure 1). 
. . ' 

NED Development Ac'count; . .· . A . 
. . .'rhe national e~opomic developmen~-account provides for d~splaying beneficial 

effects asso,iated ~ith the value of increased outputs for water supply, flood.,· . . . 

control, power, transportation·, recreation, conunercial fisning, and under-

employe_d labor resources in construction' (Figure· i) ... "'!n additio~-. th~ value 

of external.economies is to be dispia>:ed. "'Adverse effects'as~ocia-ted with the· .. 

value of resources required for plan implementation, plan-operation and 

displa-ced labor ,r«;sources and value of external J.iseconomies ·is to be displayed. 

Comparing total beneficial eff~cts with total adve!se ,effects, providej for 

display of net beneficial etffects for the ac.count. 

' ·~ {S Account :.. ....._. . ' \ ,. 

The. env~ronmental·' quality ctccounMft1 ·provide for the display of beneficial 

·and adver~ ~f. fects for th~:·::fol~~w~. c~m~~~ents: · 

A. Physical Land Resources J..:. 
' 

l~ Soil stability 

< 2 .• Geolog'ical resources 

· B. Air. and Water Quality 
.. 

. 1. Air quality standards 

I
. ·2. Water quality standards 

C. Ecological Resources , _ 
( . 

1. Terrestrial ecosystems 

2 .. Aquatic ecosystems 

'I 

... 
" . 

. 3. Special ecosystem relationships and irreversible 
,conilili tments of resources 

~~ . .~ ... 
4. Species threatened /~ith extinctfon 

'!; - . • ' 

.• .. -328-- '· 

... 
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Figur.e 1 

Tfc ·DIAGRAM OF SYST~M OJ'ACCO~N'rs: 

I . 

I \ Account .. ,,,, 

l 
J 

NED Beneficial and Adverse Effects 
-~ 

EQ 
I • Beneficial and Adverse Effects I /' . 

l 
RD 

1 Beneficial and Advers-e Effects 
... 

2 Benef i.cial and Adverse· Effects .· . 
of Nation Beneficial. and Adverse Effects 

Beneficial a~d Adverse Ef.fects 

.. 
"; 

I 
I 

., . 

l 
'· '. 

.. 

. • 
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COMPONENTS 
I, 

BENEFICIAL EFFECTS: 
·•· 

A. VALUE INCREASED OUTPUTS 

(lJ WATER SUPP·LY -(2) FLOOD CONTROL 

(3) POWER 

·(4) TRANSPORTATION 

(S) RECREATION 

(6) 

(7) UNEMPLOYED LA RESOURCES 

COlllERCIAL FI~G 

IN CONSTRUCT!. · 

• B. VALUE OF EXTERNAL ECONOMIES 

TOTAL BENEFICIAL EFFECTS 

ADVERSE ·EFFECTS: 

A. VALUE RESOURCES REQUIRED 

(1) PLAN IMPLEMENTATION 

(~ PLAN OPERATION 
'· ' •, . 

(3) "°'DlSPLACED LABOR RESOURCES 
• 

'· '•, 
. ··•... . ~ 

B. •VALUE OF EXTERNAt DISECONOMIES 
'.,-. 

TOTkL ADVERSE EFFECTS r . . 

/' 

NET BENEF.ICIAL EF.FECTS 
"·· , .. 

J. / -330-. .. 
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D. Culturally Sianificant Resou.rcps 

1. Archeo(oaical rd-source~ ~ 
2. Historical resources · "" 

3. · Ar~·s ~f \natural beauty· .. 

RD Atco*1t. ··: · l , · . . . 

~., , ·~ 

" 

I \ 

Th~ regio~al development account embraces sever~l 'types of beneficial and.. 
! ' 

adverse(effects "°here there are major diffic\llties iri'-estimating or'measuring 

the effect. For this. reas~n, a ~omplete dispiay of ben~ficial and 4dverse 
' ' • I 

effect~ for all compon.en~s in the regional development acco~nt wlll not.be 
! ' • • '• . • : . . .. ' 

. made f~r a plal\ unless directed by a Department ·secretary or head of an 

i11depe~deri't agency. \ ' 1 
I ._. , • 1\ 

~ 'J/he regional development aCfOUnt Structure (Figure 3) provides for. 

~easurem~nt of effect-s irr rte pfdnning are~l Qther regio~s;as appropriate and. 

for tpe rest of. the nation. The final. i~idence of benef"fcial and advepe .·· 

effec~.s may be s~own to whomsoever th~!° accrMe illustrated in our example 
. ' / ,. . ' 

tables for direct users at the£~ in· the' city, and users of recreation. 

lnco~~ effects as~ociat;ed w~<he .vaiue. of. increased output.s fo~ the NED 

components &:net f'o.r .11-U unemployed or underempl~yed labor r~sources' as .~ell _ 

as additional net income· resulting
1
frd'm location effects'or tr~nsfer effects 

may be shown'. ·In add.i.ti~n, the val':!~ of· external, ~conomies may b~ sho~ 

provid~g ... for '!I-splay of total inco~: ~ffec'.ts .'. Adverse i{:°me e.ffects 

kssoc\ate~ value of resou\ces r~quir~d ~ncl contr~butl~ !rom with~n. , 

the region, r..pibursemeht, lo~s of assht~nce '· _Plyment ·of los-ses for displaced 1 

labor ~ources, and los~ ?f ~et_ income as weil as the value .of external ' 

; I 

' 

dise:conomies ..may be shown to indicate the total .aciverse. income effects,~- . 

paring t~tat b'eneficial income effects with tot~l actverse effects indicates 
i t . . . . . . . . ~ 

tpe net benefici81 income effects. ·Similarly, for each region under considera'-

t~on and for th~- res:..t of the n~~ion, 
1

the bt\.lleficial and adverse effects for 

other components o~ the regional development account may be shown inclvding 

~eneficial and adverse eff~cts on employment, populatio.n. dist.ribution, :economic 

bas.e stabi.lity and envl~onmen~al-conditi~n,~ :;pecia-1 regional conce~··'., Also;' · .• 

the'incidence·of beneficial and ·adverse ~fec~s r_,the ~her components of 

1 

. (Figure 4) ~ • • • · .~~· . \ j '_) 
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REGIONAL VELOPMBNT '(Continued) 

COMPONENTS 

EMPLOYMENT 

BENEFICIAL EFFECTS 

AllVBRSE EF~ECTS. . . .. 

POPULATION DISTRIBUTION 

BENEFICIAL EFFECT,S 

.. ADY~SE .EFFECTS . 
.. 

ECONOMIC BASE STABILITY 

BENEFICIAL EFFECTS 

·f ADVERSE EFFECTS ... 

ENVIRONMENTAL clfND!TIONS OF 
SPECIAL REGIONAL CONCERN 

• 

.' 

BENEFICIAL AND ADVERSE EFFECTS 

... 

f) 

MEASURES OP EFFECTS· 

REGION ; I REGION 2 I REST OF NATION 

I ·\ 

.. 
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Fbnnula~ion Roalon 

I 

With.respect to tho reaion as useJ ~n fonnulation and evaluation, turn 

·now to anpthar aspect of plannina, and .•.~dro~s an issue ·~at .fnquentl.Y ~~~urs. 

, Questions ar.., often asked as to what are "roflons" ~n this plannina process? 
• 

WhMt is the context and the meani'na of the "roaion"T What is the size of the . ' . . 
"re~ion", and so fort~ One way to help ·fa.ail i tate think'ina about. th~ ~s to 

break down what· •e' re thinking in terms of "reaion". First of all, we can 

think. about a "formulation reaion" which cover~ a resource base whlch is 1l '. . . 
supply concept. The reso~rcc base _is co11sidered in. formulating alternative 

plans'•to manage th~ natural resources of a particular planning setting. All .• 
I . • 

alterna.ti-ve plans should deal with the same basic set of .resources. Thus, we . 
deal. w.ith the .~.source base in f~nnulation of alternative plans and that 

repres~nt:; one concept of "reaion'~· 

Another concept of "~eaion"· is- addressed i.11 formula'tion dealing with 

derpands. Where are these demands th8:t we• r~ ~riaging' resources .to serve? · . 

. such demands may be flood c~ntrol downstream representing a formulation region 
' . 

to d~al with flood control demand. 'Another formuj.&.t.id:. region may .be considered 

in dealing with recre,tion ·and power d~mand. ~larly, a third formulation 
~ ~ . 

·region may be considered in dealing with M&I (municipal·and industrial) water 

s~pply, a demand concept. Thus, regions may be thought about in the abevc 
: . . . 

context, i~ tenns of considering supply and aemand in formulation ~f alternative 

~lirns .• 

Evaluation Regions 
I • 

Evaluation regions are, a·nother concept of "regions". Evaluation regions 

may be any "region" or·set of "regions" appropriate for.evaluat~on. The 

Principlei'and Stand~rds suggest tha~ the evaluatibn r~gion encompassing the' 

planning area ought to be large enough so that it encompasses the p~incip~l . 

·effectsj>f l1~ of the alternat.ive plans. Thus ~e~ion 1, Evaluation Rcgiori 1,. 

·should encompass all the major effects (Figure S). 

·Other evaluation regiorys as appropriate and the rest of the nation may be 

con~~de~ in evalUl!tion o'f tbt: beneficial• ana adverse effects on Components Of 

the regional development account (Figures 6 and.7). 
' . 
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... SWB Account 
?· . i 

. The. ·social wel~-~eing accoun~ would· display beneficial and adv_ers~ effects 

on real income distrib~tion;-life, health, and safety; educational, cultural 
I . . , . • 

and recreational oppor1tuni ties; emergency preparedness· and ·o'ther. relevant~ 
. I 

. compo,nents (Figure 8)/. 
' . . . ' . 

. Comp'arison of Alternative Plans in the Beneficial and· Adverse Effects 

-· 'r 

' of the 'f'our Accounts .. 
~1: ... 

Sho~n is a sununary comparison of two al terna.tive plans iUustrat.ing tHe . . . 

comparison of bene.fici~1 · and adverse effects ~n _the four accounts for· one 

. alternative Plan B and, the recommended Plan A.. The difference 'or trade·-offi' .. 

. ~indi.cated by th,e compa'rrson o~ ttte benefic~~l and advers·e effects of·PJan· A 

. ~inus tne ben~ficial ~~d ~ove:setJlkects o'f Plan B. It .. is v.er~ impot_tant that. 

the trade-offs always ':be .determined in th'is ma_t~e~· so tha_t the. net; ~ositive and 

. ·net negativ~ effects are n~t at tim~ re':'ersed. Thb secpnd ?.eries ·;of displays 

will be .used to prmride ·a r~ady c~mparison of al fernative\plans\. ,Each: of the 

alternative plans is to be paired with the recommend.ed plan so that the 
' • . 1!11 • • ... ·~ 

advantages or disadvantages of each can be compared. ·other comparisons between 
. r ' • • , '. ~ 

al tern~tive plans may be displayed where relevant.· ·The inforinat\iori needea for . 

thi_s second series of displays will be 1;i:lken from ,the first seri,bs ~f. di.splays 
. ~ . I . 

·showing, · where appropriate, the grGss beneficial and gross adveJise effects and· 

net be~efi~ial effects for th~ iour acco~nts •. _The information shfuld -~~ 
summari:Zed and condensed to make it as brief and yet as meaningfu~ as possibl~. 

Finally·,· in ·.presenting the trad~offs in· summary fo;m to decision-~rkers. i·t may 

b~ appropriate to only show those key_ t·;;de-o:t:fs that are significant in the' :' 

selection qf one particular alternat'ive plan over anbther in order to focus an<l' 
. 

insure the dee ·sion-making p-~ocess' addresses the C#'UCial issues (Figure 9) _. . 

Sim lified for River Basin (Level B) 

Simplified alternative plans have. been taken from a regional or river 
, . 

basin planning activity (Level B) presently underway. 

The first Level B_shown is an alternative plan emphasizing the,NEO" 

objective (Figur·e 10). The_yian provides. for four main stem reservoirs providing 
. . ' . \_, 

water supply and irrigation· ori an Indian reserva,t:j..on and elsewhere, fish. and 

wildlife, cooling water for therma:·l plants and flood protectiori with reduced 

flows t<? the ~djac~nt·down stream·state. The second Level B plan4sho"'n is 

(Hgure llf . Thi~ plan 

~. ~ 

another alternative plan empha.si.zing the EQ objective 

" 
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~ p~~vidLs for designa~ion. of a· ~lderness ar~a/P-reservation area.~ scenic vistas~ 
three- smalle~-main ~tem 4eserv6irs. all :_iLcated down str~am .with reduced supplies 

f'ot ir-rigation 'on an Indian res.e11atio~ Lnd ~ther irrigadon with increased 
" . ~ . 

suuplies for fish a~d ~i~dlife, ec?.logical systems- and flows to the adjacent 

down stream state, along wit~ p:es~rvation ~f impor,tan_t I~dia~ts· and 
- . . - ,... . archeological resources. '·, ·-

' This. illustrates how the system of public information accounts could be . 
• 

very useful in comparing beneficial· and adverse effects of . . I thes~ two alternative 

_ Level B-Jl~ns . 

. ... 
The cost 'allocatio~· method when dealfog with th~two objectives become,.s 

a two stage process invol vin~L first the allc:>cat.ion of cost· betw~eft object~ ves 

and then th~,fu:r-ther· allocation of costs among ~omponents of obj~ctives: The 

sy~tem of accounts showing beneficial and adverse "effects for alternativ'e plans' 

will -~sually" provide ~ch of the information ne~ded in thiS proceS-l?. 
. " . . . ~ 

For ~e'!i-l"w~en feat~res of a -plan are included .to._serve the environmental 

quality objectJ.ve .and at the same" time. contribute inciden{ally to the national 

~c~nomic development objective as.illustrated in Ca~e One\CJigure 1 ), the 
":'... . -"t.~l \ 

metnod provides. that the net in0lremen~1 costs .of such features 

to ~he EQ ~bjective. In ~ur:·11ustration for Ca~~ 0ne, the net incre ental 

NED costs of l?.lan ~ equals . 20 which is allocated to the EQ.-objective. 

net amount reflects an i<ncr ase in costs i.ncurred for t~ environmental quality 

(increment of $40 with inc id ntal beneficial contributions of $20. This re·su1 ts 

in a net incremental NED.cost of $20 .. The totai costs of the reconunended plan 
• , 
of $90 minus the $20 ~!located to the EQ oojective.results in costs of $70 of 

Pl~~n B~ a:loeated. to the .NED. objective. .,......._. 

Th second stage of the cost allocation met.hod provides for the 
0

further- llocation of NED costs among components of the NED and EQ objectives. 

For .th.e NED object~ve this is don~ essentially through application of the 
. . . . . . 

separa~le costs-relf'aining benefits :net~od ~f t"~st a_llocation previously 'used . 

. The first s·tep pro~ides for the identification of the separable NED cost~ for 

the NED components a~is don'e ·by o.mitting fro~ the reconimended plan each NED 

component in turn. The cost_of the plan with each component in wrn omitted, 

• 

' 
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. ALLOCATION OF NED COSTS BETWEEN OBJECTIVES • 

. 

J 
NED 

Case 

Plan A 

1 

Recommended 
Plan B 

N~D Objective ;· \. 

• 

Benfffts 
• <. 

$100 
./. 

$120 

Costs so / 90 

Net Benefits $ so . $ 30 

( 

( 

-·-

'• •. 

Net incremental NED costs. -(of Plan B) ·= $?0 
' . . . . . 

. allocated; to EQ otl~ective 

- ${P~20 = $70 costs of Plan B allocated" ·to· 

. ~D objectiv·e 

. ' 

. '. 

405 
-344- ... 

.. 

..• , .,~:z. 

,. 

4 

\' 
I.. 

I 

., 

' .. ; .. ~ . 

Difference 

' . 
$ 20 

40 . 

$-20 

J 

. _ . 

{\ 



"· 

' .. ' . ' 
~~ .. 

when compared·with the total NEO 'costs of {he plap, provi~es for the idin~a-
·,i-0n of separable NED costs for each component tFigure 13).· 

1 • - . ~ 

Remaining joint NED costs o~ the NBD objective-are then determi.ned by 

subt7act_ing total s,eparable costs fi'om. the total costs all~~ate<\. to., the -~D 
l 

objective. Under the separable 'costs-remaining benefit method of cost 
'• 

. allocation, se,parable costs are fiI"St allocated fo ea~h NED comp.onent. In 

-our. illustration these separable costs are $10 for flood control, $5 f~r . . 
recreation,· and $25 for power (Figures 13 and 14). Remaining joint costs,, . . 
in this case $30, .is allocate~ ~J>Ort.ional to the d~ifference. between the · 

separable aosts allo.cated to eacti component and alte-rnative cos.ts indicated 
0' . . 

.. • 

as AC or benefits ind~cated as B, whichever is lesser for each NED component 
' ' • I' , 

(Fi.gure IS). 
J 

Note that in the c.ase of flood control, it is assumed that a)ternative 
. I 

costs. would be l_ess :han the .b~tnefits and·' thus· limit the alloc~tion to that. 

compone~t. In the· case ·of re_cr ati09. the benefits are assumed to· be less 

than th~ al ter.~ati~e costs for at component· and would. limit)-'tbe alloca.tion; 

and finally, in the case <?f_p9w~r, the alternative costs are assumed to be 

less .tha~ the be~efits for power and' thOs· limit" the all~cation of costs to 

that co~ponent. \ t 

The allocation of NED.costs.among components of the EQ objective is to 

!>e made proportional to the re spec ti ve alternative ".~osts for each cO'mponent,. 

For casesden featuresof a. plan are desigiiated _to 'serve the EQ 

• ::!::;:;e e::n;::c l:::e~:;:~~b::;:~:~:!. e::e~~:u::r:::d c~;~::t~w:f the •. 
(Figure 16), ·the method provj,des tha;t costs equivalent to t~e net national 

• • . • ·1 ; / • Iii! 

ec~nomic c1f¥elopment.beneficial e~fects foregone be allocated· to th~ EQ· 

objective. 

As iliustrated.- in Case Two (Figure 16), the net _national economic . . 
development ~nefits for~gone ($30-$20.) .wit.Ii implement'~t~on of recomnf'ended 

•Plan C are $10 composed of ~ decrease in pe.cC:tits of $20 offset -in part by 

a decrease ·in costs of~IO resulti~g ~n the net increment~! NED costs of · · 

Plari C of $10 fa be all~c;ated to the EQ ob~ective. The tQtal _cos.ts, $89 of .. 

Plan C minus $10 results in $70 costs of Plan C allocated to .the NED objective. 
' . . . 

These costs would be further allocated among ·the components of the NED obj ectiv·e 
' I ,. ' ' _,. 

u\i~g .\, 
the. method previously described for Case _One and which .is essentially the 
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Figure 13 

. 
ALLOCATION-OP NED COSTS A)l)NG COMPONENTS 

c 

OF THE NED QBJECTIVE . .. 
Case 1 

·. -
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. '· ,. 
' .. .,, ., P1an.·1r Plan B ·• . w/o 

. 
w/o 

" Plan B FC ~ec ' 

" 
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\ 

; 

! . 

·' 

1 I ,. . .. 

.. 

.• 

···:~·- .. 
•', 

Re~ 
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. 

.... 
Sefarabie NED Costs 

$1'0· " 

s 
25 
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. -~ 

I . 
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'-

NED Costs Allowed NED Objective ($90-20) . $70 

.. 
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I 
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.. 
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.· application of the SCRB method as used in the past." NED costs allocated to 

·the EQ• objective would 'be further alloc~ted among EQ components proportional 
"' 

to t1'e res.pective alternative.'costs for such. components. · 

Two of the member agencies of the Water Resources Council have ·express.ad 
. -

cioncern about the ~mJ>le'111enta.tion .of the cost allocation· method described above·. ... ~ 

The Co':1ncil has agreed to undertake further rev.;i.ew of the cost arlocation 

method described abQve to determine wha~ if any exceptions might be made for 

specific circumstances· in the application of the method. Particular concern 

has been exp{ess.ed ~n certain circumstanc.es about the appropriateness of the 

method for Case \w~1 illustrated ~bove involvfng cases when features of a plan 

are designated t~rVe the EQ objectiye at.the loss of net beneficial effects , 
on components of the NED objective. 

( 

. ' 
' . . . 

't~e sys~.em of public information a~ounts. providing for a systematic ... 
display of beneficial and.adverse effects including·tbo~e·~hich_ are generally 

regarded as· f~vo·rabfe or. benefici~ly!s weli as those ~hi.ch( a~~ :generM ly 

regarded as unfavorable or adverse and t~o~e for which pre~ences differ( ·· 

and may be considered .either benefkial or adv~rse depending on·the vaiue . . . 

··~judgments or those expressing the ,ptefere~ces, should _contribut~ ·sign,ificantly 

... t•o 'the de_ cfsion-~aking .pro.c. e. ~ses and in t(-'§e anagement of the Nation Is water 
. ~ . \: I 

and related· lan~ .resour~es .. i . . \ J, . ~ ~ 
•I 

' 

'. f • I ., 

i 

. ' . .... 

•• .ft 
····'. ·-

.· 
/ 4) 1. 
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Preface 

r 

Robert w .. Hill 
Agricu~tural arld Irrigation Engineering Department 

Utah State University 

.· 
; ... . e 

• The following text· is ·±·n the outline form of the dual 

pre.sentat,ion made at the tlaining session August 16, 1974. 

parenthesis indicate the sequence nwnbers of the various slides, i.e. a sequence 

nwnber shown as· (L4) indicate~ the ·fourth slide on .the l:eft side of the screen. 

The actuai 'text of the slid,e 'is showri ·in _capital letters wi~lt comments given in · 

regular type. 
I 

cy.1) . RIVER .BASIN .SIMULATlON FOR PLANNING 

.· ( ··In this ·p~esentat:ion river blsin ~imulation means. the formula,t!on of ,. 

· mathematidal expression~· into a compu~er )iodel of a· given hydrologi~~system 
and .the use of such a· model. to simulate r1m1 world effects·. I "feel "that - . . . . ' 

simuiati&n h~s a lot·to offer as a planning aid in. t;he application• of the 

Principles and Standard~.parti~ularlS- in. eva.luat;ing"the effects "of ~lt'ernative 
' ' 9 ' 

.courses of action in complex river basin systems./ . · •· .. '· '"' ·· 
. . . ' ..... . ' 
(L2) ~DEL TYPES ~ 

. ' . . 

. ' . 

·• ~If ·w~ 'consider. for· a· inoment we a~e probably familiar with models of all . 

kinds:". , 

(1.-l. . SMALL SIZE LOOK-ALlKE •ONLY VE.~SION OF REAL 'I'HINd ... 

A plas~ic scal.e mod,el .. airplaile'A or a m'iniatµr~ house,. is 
. . ,\. . ' .. · ~ 
a ·good examP,l~ of •th~s. 

. . 6 ,...._. (" 

('2) 2 .. SMALL SIZE SIMILAR IN· LOOKS. AND PERFORMANCE·TO REAL THING -. . ' 

'Flying model airplanEis (particularly radio "'controlled).- 'are 
" '~. . ' .• 

.. ~ . good° ~~amples here. · . ' 1 

(3) 3. ,PERFORMANCE SIMlLAR 1 TO 'REAL TIHNG IN SOME ES.SENTIAi:.' ASPECT 

·.This encompasses a variety, of mo.de ls i analog models· of ground. . (. 

,".) • .· :l . ·~ . ' . ~ .... w~ter srffet:ems~ di:gital co~.~r_r·· mo4el~d 'ma~h~tical. ' ·. ,., 

" . . " 

• . r 

·)·· .. •. •• · .. 
/.· ' 
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' . " . . . . .... . 
expressions. The computer model.of the Bear River fits in this 

• category in that' it performs like a real world hydrologicc-Stt'tem 

(L3) 

"' in the sen~e of mainta~ning ~onti·n1· ty ·of mass. · 

WHY MODEL? • I I • ( 

\ 

, . 

Here are eight reasons: 
• • 

(4). 1. A. K>DBL PROVIDES/. A BASIS FOR COORDINATING INFORMATION AND 

. t.m ·EFFORTS OF PERsONNEL .ACROSS A BROAD SPECTRUM OF • 

SCIENTIFIC DISCIPLI.NES ••. 

(5) 2. · A MODEL APPROACH· REQUlRES A CLEAR IDENTIFICATION OF PROBLEMS " 

AND OBJECTIVES ASSOCIATED WITH THE SYSTEM BEING EXAMINED. 

(6) 3. INSIGl{I' INTO THE SYSTEM BEING, STUDIED IS INCREASED. IN . 

. PARTICULAR, THE. RELATlVE IMPORTANCE OP VARIOas-sriTeM . , ~· .. 

PROCESSES AND ..INPUT FUNCTIONS IS .S~GGESTEQ .• ~~ 
\ . . . . 

(7) 4·. . PRIORITIES ARE INDICATED IN TERMS OF ·PLANNING· OBJECTIVES· 

~D DATA ACQUISITION. , ) . 

(8) · S. .A MoDEL. tS CA1>AB~E. OF INDICATING.' I_N QUANTITA'.fIVE TERt1S. 

PROGRESS T01(ARI5 ~YSTEM DEFINI'.l'IONANo CONCEPTUAL UNDER-., 
• ·.STANDING~ · . . . 

• • _,;., /II ..... 

' . 
(9') 6. ... . . 

(10) 7, 

• 

PROPOSED _?«)D!FICATION' OF EXISTit{G SYSTEMS CAN ·ea NO_N: 
.... . . . \: '. ~--~ ·, ---- -c.· 

DESTRUC~!JVE 1iY TESTED • . . . ~ . . .'\' .;· : ' . . ,. . . , 
. . ,. . . . . . . \ . 

~· PLANNING AND ~AGE~NT. AL'TE.~.A,TIVES AND PROPOSA.LS ·. ? . 
CAN BE STUDIED WITHIN A SHORT TIMS. PeRIOD. 

~ ... · .. 
'·· ~. 

(11) s. HYPO'niBTICAL· SYSTEM: DESIGNS CAN·· BB TESTED .'FOR PBASIBILITY . \ 

0 QJ! COMPARISON WI'ni.ALTBRNATIVE SYSTEMS. · .. 
(L'4) ?-1>.DELING· STRATEGY. ~ . .. 

...,.. . ': .. ·A schematic. ,dtaaram of the steps 

. -. gtven' i_n .Piaure J.. · ·., 

tnvolved in. a -simul~tio11 stu~; (is 
., 
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Implementation 
of "Acst" 

Alternative 

M.odel Results and 
Jnte rp,retations 
(Comparisons) 

·Problem 
Situation · 

ldenti!icatlon 
. of Objectlvea 

Syl!ltem 
ldentiCicatlon 

Evaluation of 
· Avail~ble Data 

. . 
Operatio.n of Model' 

Analysis o! 
Avallaoble Data . 

Model Verllication 1 Model Formulation ~. 
or Validation ind of Model: --

(a) Computer .Synthe•i•·t-e--...,..-------'· 'a) D\st. Parameter 

' .... 

6, 

{b) Calibration (b) I.umped " 
Cd Testing lc)Stochalitic . ·"' 

(cl)l)ctermini Rtic 

.. 
I , 

·If' 

(12). 
• ' I· ', • I • ., 

Figure ~: .. Ste_ps in· the. development and.-Eipplication of a 

" .simuiation model .. 

. - ·As y9u. naa.y note,~ the prt>cess of mode.ling. coµld become a contitiuous 

effort wi~h continual feedback,._a_nd improvement of. the model~. Fl'oln a practh:al 

viewpoint a t".:,some .Jt".el ~f development, .this co)ltinuot:ts. process must ~ . 1 

tenninated ·and th~ ·model· ~sed as a total 'for examining planning alternatives •. 
. . . 

with .. the unde:rstanding. tf:iat it. is the ".pest we ~c1n 'c;lo at. the pres~t" .· Let 
. . . 1•· . 'II_•: • • . • 

us now consider some·of the compone~t box~ in Figure 1. 
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,(LSJ r':oENf 1p1CAT10N op osJEcnvES · ' 
·'\. "(13) · 1. WHAT ARE THE SOCIAL OBJECTIVES OF SYSTEM MANAGEMENT: 

• IRRIGATION 
J- ' 

• MUNICIPAL AND INDUSTRIAL ,,. -.. 
RECREATION 

• OTHER 

I ' 

(l~) 2. WHAT PROBLEMS :.AND lMPACTS ARE APT TO ·eE CREATED BY SYSTEM 

MANAGEMENT? 

(L6) . SYSTEM .IDENTIFJCATION 

System ideptification means the,selecti~n~of pertinent processes.from 

the real world which·are essential fot'prop~r simulation. As we examirEe 
(,1 

the real world we do not fully comprehend all that occurs there. Thus a 

~rtain amount of.detail has been lost to our perceived im~ge, as in ·a 
filtering process. 

(L7) (Scenic slide of the Logan River,. the real world)· 
' ·, 4 .- . • 

(l~) 

(16) 

(Figur~ 2\ representation of the real worid) 

(Figure 3, filter loss: real world to concept~al model) 

. :his read~ ~o a conceptual m~del wh'lcn .iac~s. some ~of 't;he ~ 
irregular.1t1es of the real world.· 
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Figure. ;! . Repres1enta ti on of the real world . 
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Figure 3. Filter loss: Real world to' conceptual model. 
•. 
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(LS). (Figu.r'e '4, pictoral of ·conceptual model). 

•' 
• 

• 

.. 

, 
( 

~ 
Figure 4. Pictoral of Conceptµal Model. 

.• (17) (Figure 5, representation- of. conceptual model) 

Going. on fr~m the conceptuiil model furt~er descr~ion o( the real .. 
world is generally done via mathematical expressions. Thus, another. 

filter loss occurs before the working model is arrived at. · 
• - ' .f •- I '> . 

{18) {Figu!e 6, filter- loss: Conceptual to workin~model) 

(19) (Fi~.re 7 •. represen'tation of_ working mode~) A working mode.I, .could 

r . b.e .an" equation. 

,, (L9) MATI-IEMATICAL EXPRESSION 

. "' Typical hydrolo_gic models 

(LlO) l RUNOFF : C x· RAIN. 

j"(~~) Q = CIA 
i 

\... 
• , 

in simple' equations are:· 
?:. ~) 

'' -~ , . 
Many of _you will recognize thl.s as the _"ratio~·~u~tion for 'peak 

runoff from sma~·l ·watershed. ., ., ..:.,~ . -~: ':. ,' 

( 
' ) r 

-.. . ·o· 

\' 
. 417 

... 
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Figure S. I ' Representation of conceptual model. 
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... I Figure ~. Filter loss: Conceptual model to war.king model. r ,. 
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··Figure 7. Representation of working model• 
··~ 

.. 
(Ll 2) Q • (PPT - INF - DPS - E'r) . dT\

• . ·,;.-· This equation states ·that 1;h.e·,runo~f rate. is equal to the integral 
. ' of the suppl.)' .rate (PPT) minus.1;he rate of a~stractions •. Expressions of , 

• 

this .trpe form t~e ba~is for computer models of st.)o.rm runoff. 

(~13)- COMPUTER .MODELS ~ . 

(114) · (Figure 8, Flow Chart of a Computer Modei) .. _ ... 
- . 

Each of the boxes in Figure 8 represent a star.age element in the real 

system, wittl ~he lines being coJU)~tJng q_r linkage processes described by 
• I • • ' • 

·appropriate equations .• ·· ._ .. -. 

. ' ... 

··~ 
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. Figure 8. 
' - p' 

Schematic diagram.of a gen~ralized Ryd!ologic model: . 
'\ 

(LIS} EVALUATION AND ANALYSIS OF DATA~ 

\ 

/. 

. • j . . f' ~ 

(20) 1. DATA POIN'I:,S _ARE "WINDOWS". ntR.OUGH WHICH. W&
0

• ~SSERVE OR SEE 
THE SYSTEM •. · ... : . . . 

(21) 2; .DATA ENABLE US TO EVALUATE MoDEL .PERFORMANCE tN.TliRMS OF: 

nlE REAL WORLD. 

There is no point in developing a five minute till~ interval 

model if all··you have i9 daily precipitati,on data •. the 
. . r.. .• '; 

si;e o~.the problem detel'llines the required resolution of 

·the data. ·For exallple, the design of an irr_igat"ton storage 
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, .. 
,• 

res,rvoir could be 'done with monthly.ayer,ae data, but 

the desian of the parkina 1~ drain would require individual . ' 
;torm i'ainfall 'Patterns at much shorter time intervals with 

smaller space increments as ~elf. 
. ~ 

(22) 3. DATA ENABLB US TO ~-V~ATE t.«>DEL PERFORMANCE IN· TERMS OF 1liE 

REAL WORLD. . 
. ' 

, It is very important tha~ tho mod~l's credib~lity'be established .. . ' . . 
before it. is used in pl anfling etterci.s.\t. 

" ... . . .. 
.. . '-:. J ... 

t23) 4. DATA R~LIABILITY DETERMINES, MODEL .ACCURACY .: • " 

' . ' 
In sumary, the' collection &J\d use o~ field dttta ":ts !in. essentiaL . . . . 

part Qf • modelina progra111. In many instances', the odev,elof>men't . . ' . .. 
of a model up th~ough the lM>nceptual stag~ can aid in identifying 

' .. . . ' 

lo~at~ons and frequency of field data points for adequate real 
. ' ' ; . 

world'.syst·em des~dption to support the· desired goals of a 
. . . . 

planning activity. 

. (Ll6) r.l>DEL FORM\JLATION . \ 
of the presentation is directe4 toward the 

.• 

• D10deling 
. . . \ . 

ise on the Bear. Rivel' Syste~ of U~ah, WyQming and Idatio. The ,. . 
following 

' 
li~fi'· 

(Ll 7) 

· Notic ....... 

... 

"'.t 

es give an inaication as to what the Bear River System looks-

of Gaging Station 10 
" 6 

115; Be.ar River hr. Utah.- Wyoming Staie 

-· 

crystal clean water, with quite a lo~ TDS. 
.. .;, .. ~-.. , .... . .. 
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Figure 9 .• 1Sur:Eac~· flow diagr-am. of m.ea11 anhUa.l water bupget for. the 

River dra~nage area. 
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(Ll8) 

... - .. .. .. 
. ti .... 

,/, ... ~· 
.. Y> ... .. , ... 

' .~ ·-
,.~: 

~ .. 

near .Bo~~~~,· Wyo~lng)' 
.,· 

(&lide'' of gagin~ .~tat4.on)l()-32P; Smiths F<i~~ 
~ ... \ . . . "" 
1 • • ·, ' ' . • 

A·itypicaJ. ·t~ibutary· of the Bear River. 
. • : .;· . . ,'1 ' ... . .· . ~ : 

water'·· . .· . • ·;'. • .·· 

I 
Again. we. see good·quality 

. , 
'• . r 

'· ... ' .. 
. ' ~: '•. 

.. 
_i .(~i9) · (Slide at. gaging .. station 10-~9$'~ r.Bear .Ri;rer at ,Alexander, .Idaho) 

. -~- ~h!lnte /~ water ~ality from th~ previo~s slides is -qu;..£~.~poticea~le· 

f.- .. I.' \ ... ·, 

. (' . ~ 
. .;:-

/ . ' :~ 

... _, 

~ ~··. .. ....... 
;.'.<. "_.,,.»:!-" 

. . ~ 

... 

.•' 

J" .. 

. . ' 

• . 

:l20J · h;::;:.t:~ :::r R::.: ~::~:"::: diHram m:) /~t: <f Mf::'.• ! 

.. 

. , . 
Wat¢r ma'nageme.nt of ~jr Riv~.r .. s~stem .could be quite a tricky: si~tuation 
.~o.liFi-~~VY becruse -~f· the ~n~ei: .in which th~ river. flows from Utah· 

''int.<f Wyciibing, ._~nto ut.ah, ·back i.nto Wyoming, ta·· Idaho an~;·finally. in~o .• \ "· 

Utah where it:.:terminates in the Great Salt Lake. 
. .'.;\:.: .... . •. I .. · . • ,, .... 1 

'.In :formulating the model of the.-Bear ~ive!\~ystem, we· weJ~ trying •. to . · ... · 

accomplish the followin..g:. t'.:. ' ' ·~\,,J:;·:.>< .~;: ' . ..·~~(~ .. )· ~~~;~'' 
(24) STEP. BETWEEN THE CONCEPTUAL MOD~L AND THE WORKlNG MOQp,L . .,. 

' ,,f. ' .. " . . -:.J" •. 

'this is illustrated at Step 2. in Fi~ ·IP.. . . ) •. 

~ ··., ·', ... · :/i' 
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Real 
World 

. , 

. .. 
.. 

~ -·· 

.. .. : •. • I 

... 

. .. 
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(2&) Figure 10 .. S;eps in the developmen~ of ·a mo~.~~ of a reaf· wor°id '· 0 
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. The c~ncept~ai-;imo~\;~~.:·~iep·£~!;ent~~. in ~ictbral 
1 
f9nn by Fig_ure 

• . :.. '" ·• • . • :~ ••.. ' t ·:. • ,.o- \ . . . . . . 

·· (Piciora1 of Con~~ptuai·M<>d~1,,:··~JJ~r~~i.1).~· ··: . : 
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I 
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Figu_>"e rf. in ~he 
' 

·' 
.. 

··'The uiode 1 is based· on . the pdnciple ·of_ continuity 
"~- t • . . • .. • ' 

ot. mass as ~xpressed 

-by' the _f-01'1.owing _fonn qf the Hydro'log4: Equation:.: 
~ ... ,.,. '• '·. : ' . ' . -~ ,. . -. /-" . 
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(PPT + QSJ + QGI} ~ (~T ~~QSO ... oaoj 
•· • ~· •• :~~. )... • • .o ' • 

mw)uch: · •. · ~·.1~\ 
· PPT .. precapnau~ifL1ii t~e ar~a 

OSI =. total surt_ace innow 
OG 1 • ~ubsurfaci:· in llow 

.t' ET = .• !=vapqt
1
r<1mpi;ation frtl!Y _the atca 

~-

· \oso = ~,,·. 1111al liurfacc 0.111 flow -: 
QGO = s11bslirf;11;e outtlmv 

:~~· .. ""; 

·r 

L'\S ·; '= chiinge )IT water storagl ihcluding snow.,• 
soil moistu~e. ·surface rcscr)'oirs, anti 

, groundwater• ·· • i '· 

Th'is equatiOJ1 (and other's) were the'n trarislateq 

as·~epresen~~d by the.flow chart given in Figlire ·model 

.\\. 

... 
•·· . 

'I' 

do 

Water flow.,---
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(L2.3) Figure 12. 
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'.·~.· . •:·:~ome·· additiond con~idera~ the, mode.1 · fo~.i"ating p~~cess are: 

(26). · ~DEJ. .COOLEXITY Is ~GELY A FUNCTION OF MODEL RESOLUTIQN .JN nrn·. 
' • . .. • . •. . ;;; ·--. J 

TIME. AND SPACE DIMENSIONS'. ' ·. · . · • . · . . , ··. 
I i- ' ~' , ' 

·. 
·.i·. 

The s?orter the t~me /ncre!Jlent ·w.it9 corresponding smal
0

ler sp-ac~. 
units req~ires more .COJJ!piex models .With attendent data requirements. 
•• • ,• '• ·~ .. (·:~· .... ~ • • ... 

1
• • • ':; : • • • . Al \:·· ". 

0
• • ' ·I._. .. i t ~~· ~ 

MODJil):RESbtuTION is DETERMINED aY· TH£ ,PRQBLEM REQliiRE~NTS+ (OBJECTI\lEs'J 
) • .~. :: .. ~..., · . .. l ~ . '.~ - ' ·· ··. : .. ·o . ~ • . . . 

AND. AVAILA~.I,.E D~TA.. . . • 

v : .' .·. 

. ";1 . • . . '. • • 
... ;, •

1
.; ..... ·it. is. quite,,unl~kely that a model. which is adequate .for.'siZing an 

~ ~ J '"i' ; ) ~.?· \r .' ~~ / .~ '. ·'. " '.: ~·· • • 

~- ~f'.~~: :~·'.-1 .. 1:·~ •• ir.i;-i~ation· .s1:orage. :reservoir. would hav_e 'the fine sca!e r,~s.qiutiqp . ,. 
r,.'{}'.i •.. < '··'-._ . • • d" 'd 1 .. ff h d h 5 . .!Jf:";.·i--. ·. 1. '. to ge~erate in ~v.1 'l:la , .. storm ru~o y ro·grap s 1at .1 minute -f 
·;~" · ·r.- · fnterv:4. " · · . • •1 • • • • · •• · ''· "'· ,,.v· . . • 

,. 
. I 

~· 

(28)"' 'TWQ·,BASIC CATEGQRlES' FOR'MODEL l!ESOL~.TION ARE: 
.· . .. , 

(A) . LUMPED P~TER ' 
; . .. 

• 
. . " . ·, 

i •: 

. (.B) DISTRIBUTED PARAMETER 

... " 
·, 

' . . . ' ' ; • ' r . :, .. , ·>1 
• i.~.<. ·. ~ · ·_ .. · ~n· .. a.: l~~~.~\parame~r mode.I .~f the .iear Riv~\ Basin a~)m · , +-,·~·'f 

•• · ,t·_· ~· .,: :~ ;!. J;~~anip',ie," the 'av~:r;#g'.e.-~r-rigati6n efficiency for tfJ entir.e ·,' ,. 
1 '~ ". ,• . ":· ·.'.'.:'.b;£si<n wou,l? be-:~~4l;;4~. pe~ ,cent (conveyance and. a1'plication)' .. 

~ ' • ·. . : . ~ . . ''J. • t·: ,, : ..... 

·~ . f.:~·~ ;W~ete'~·s'.; ~~·~·a :tc!.f sft'~~~~~d·,-P~~~ete.r· mode-1 'the .irriga don 
. ·; · . e'fficiencies p,1ft'ifn~nt ·to"' p~i;ticular subareas would be used. · 

. . . ·.-fl ' .,, . 

I[ 

.. The model we ·d~vetoped is s~rt of a combination. For a gfveil . ,. : ... · 

' ~ubbas~n, t~E(.average valtlEJ:of a par~eter .i~ .. d~-~t,r~bttt~.d;;jp~~ug~::., ·,t!, .~. ~· 
. ~he J.ise of several different; subbasins in the eritire river .. 
' basin. The same, bas~c in9del is used for ea,cb · ~bbasin~ '.-the 

. '• •I I • .., ' ·, ' • • ' . 't ~. lo· • •' •. :' l~.:.' . ' ' I \ • .. 

~ · data particular to a~.~iyen subarea :/: ~h·e determining factor 

. ' . ·.fol'. identifying'par~e..ter values whi~h desct,ibe that subar,ea-!' 
-·(4-., · 1 • ·;• I . ,. " ·.' . . . ~· 

~ \ 
~· 

• ' .. 

.... · . .. ..... 

>:: 1 

~· 

. ~ : 

r: 

. · ·~/~~~:~e:-:~r~;-~w~ .b·~~~S ~6del pategories_ ·~s illustra~ed .hY; fi"~ure 13. ·>~···.'::·, 
·~7:--::~1\-. . . " ~ . ., " , r . . r. . • ~; ~-i· .•. ' > cj· .. .. · .. ~: ~ '·~? ·~'}'.[ .. ~Ai ':.< . · · · ·· .: .. ,: :.:' · ... .. ·· . . . . :·r 
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(2.9) Hgure· 13. Two basic model ca·tegories. 
. ' 

The model of the Bear River system is ·a deteJ"ministic simulatfon .. ; 
·• ·' -,, ">· . > ·;,,,.v . . . ~- I ·:'w ·:., .;. ' 't ', •', . '• f. :: j, 

mo~el'"':" It ~~ _deterministit": 4~n ·the-'."»erls.e _tlia~,:his~o·rica~ da~a 

w~~ used l>Y th,;, modf 1 to det~rmi.~e w?~t .. the· re~p~ns~ w_o~Id have 

· bJen. if certain conc\itiOJlS had bee~ imposed ·on the ·hver" . .. . . . . .. . 

. srst:em in \h~ past. This is sometimes cal ie~ the ·~what if~ ~. •. . .. '• 

type of. quest.ion. The .. m?d:l: ean,... es~im.a~e. the .riv~i ·~ys.~~~ ;: .~ :;( « .. ·i ~i_./ 
.. . t_~sp~n·s.~ t;p · ~h ';t.~~. ··a~ :c~;n'ge~ .. f~· ~g~cui t~ral ~-crdp~ ·a~ies"> ·' . ' :· 

~; .. :\ ... · '~;"N &::- i _µ'se, "pnre'~lophyte",' r~servoir op~ration and changes in· 
,- . I . ' "(_. ' 

•. 

·exports rto. or imports from outside the. bas.~n. 
" \_ " . I 

(L24) NJDEL VERIFICATION . ·. 

. :/The verificatio~ proce;s ·is. th.e means l>Y which a mode(' 

-· 
. •. 

~) is,.~stablish~ :t~rougfl- .1:11~!·foilow·i~~·/sie~'~t;;, ~· ~ ',""I I 

'.-~ 1 

~ 
•·' .-

.. 

~ .. _ ... c3di .. ?.s~~~s ·6~'j 'COMPUTE·R> .• ~-:-~·'.;;(~:.~: ...... 
• . ·' • . ' . t • . .;: ~j. . . ·... . • ,, ·.. .. .. ' •. 

. ....... . . 
J. ( (31) KiDEL CALIBRATION 

•' ··' .. ' ........ . •· .. : 

t .. ~:-~:.· 
• 1" • ·' • 

-· ..... ·-'·' •", 
... .,·.:.'ti'. ... . ... , 

._1 
. I 

- .f 

.- ·,-
. - • ' f . _., 

.• An effort is' made to sefect ·at l~as~·.a· three year period of" .. ··· 
. • • . . ,., . . .f· • . 

~recp:r.~.which coiit#il.s. )"'e~rs repre'sent:i,,ng high,, Iow and average . . ... :.. 
• ~· ~·· •• ·'.: r ··.' '·· '. ·~ '\ • "· "-i,i'.,. 

~~~e,f, .. ~suPply ~qn~ ti_ans. A~ autoi,natic i.~_roce~~. 'has been deve'ioped ,,1' 
. • . ,4,, . ·.· ~ ' • . •. t . 

whereby a ·set of upper and: Iowef'~par8J!l'et.er bounds are giv:eti to th~ 
\ ( . . . .. .. . . . . . . . 
,,model. _-.It then· J!IOVes ·each pa~e.ter through the r.ar:ig'e _from toe ·· 
. • ' , • ( .. : .~ . ) ... • . • . . ' ' ' .• . i _,., . .·'.... . 

\lower to the upper ·"~~d. In .the p~ocess_ i;?~~tif:Yin~ .~~e .• ;P~!~:~ter 
. ~ "{ .~: - . f · ..... ·_.·· ... ~-~!- ' 

\ -· ,l, 

'.· 

-366":' .. 
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(32) 

·- . .. \ ,• .. 
' ~ ' / . ·" 

tValue which tends ~Q ciuse the model prediated subbasin~-autflow 

~ to•1moSt clos~ly .ma:t~~- the actu~l~ ;ecprded ~t" Succes(iv-:· 

phase~ f the process are u:e.d in an attempt. to _:inimize t\e 

effects \of paramet.er interac~ions·.. · 

MODEL TESTING. ' ' ' I \ 

.. 
.... ·. 

~ ' 

·~ With the ~aramet'er·· s~t .:as ~ined in. the calibration pr()cess_, 

· · d·a:.Fa :f:i:om ·years other than thos.e ~sed in calibration are fee to 

·.the model as a./ check on its i:eliability as cilibrated. 

. ' 

' . 
* * ' * Video Tape * * * * ., * 

:· \ . r ~ ;; r 

At this;.poi-nt a ,J>resentfftion of a v:i,.deo ·:taped de~onstration of the actual· 

2 · .. 

··-.·!.· 

Bear River model wa's JDade. The physi~al. setting of the Cache Valley subbasin 

'is described and opeffition of the computer. with this data is demonstrated at 

Utah State Univer~~,ty. · I~ .~he int;wt;st of. ti~1e, o~.~Y. pu~pytJroJ!l,~h~ c,a1i·bratiort 

,; 

1 

r I' I .. ~ . . . 
.! . 

. , 

pr~c:ess··:·iTIJ:"di.g?fta-{1\~n<i"~plotie'r: fo~~; {5 shotln: ~~- \ . '' ' . . • ' ·~· : 

\ * 
. i 

* · . .,. . ·· . ·End of,·;Video Tape 
\~ I . / . . * * * 

.. 
* ·""'• 

I .,, (~~5) MODE.L ~~t!LTS AND IN'J;t~)R6'FA1:,IONS 
, ·~ :: 1·,.; ., t; ;.} a;,(,{ 't I:. :' ! " 

1
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'{33). · SENSITIVITY STUOIES 
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'J'.he response of a model to changing va!}ies of pn~ pa;ranie.te,:( 'is 
~· ... ' . . .. . . •. . . ·.. . . . 

··~:·exami.:!\ed irt' a. sensitiVity st.udy". Outp~t fre~ a stor1;1rJ::Unof£'' 

. ". mode.l -~1]tstr~~ing this is ·~\own ·iri'. Figure 14. ' · ' 
• .. ·i ~ • .. . I~ 
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.., S 11rhr~ runoff ·4' ,.ff4cteJ bf ch•"••• or 11oil 
w,lO:ltin& po\nt. M>l11twre. · 
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, . (34) Figure 14: Typical results from a sensitiVifY study in whkh the 

, . influen~es on surface rui:ioff, (~OJ .. of changes in system I 
, . · ch~l:~~ter.istib: cir~. ·d~~o'~s~tf~ te.d > . . .... : · .:.~··; 
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One
1 

of 'the main rearsons for developi~g· a ... simuia_tilm· mode{ is ~to·, :./--. 

P!oduc~ a tool which· allows' reliable, evalua·tibn of, the eff~ctS' of / 
1

~:. al ternJt:i.ve manageme~t declsi;ns on. a 'river 'basin. s;stem. ~ Th'e .. /: · ·,; ' . ' ./ 

coml?uter modei le~ds i~5.'elf readi}! to ~his role .. : · / .· / · · · .·~ 

Fi.gt.ir~ i.s. serves. a~ ~n'\i1ustration. of °the models c;apabilit)' tr·· . 
>:pi:',ed.ict ~h.e ·effects of ch~ngii;ig iqigation water application 

• 1" ! ' ' , ~ • • . ' • 

"·' "· .:.~.;··}"piatietri~ on the ._s;l t 
1 

conct".n~ratyn of the s.oil sol~_tio~,, i~ '.Calhe · 

:;\1f.;~:~ :ta\: . . .· .,_·; '. •, , ', • • '., . ~ <- ) 
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__ 'I-· wilh priSje'ct prese'nt diveraion Pattern (a.alt leaching, 
March, AtJr. May, and June) · 

:---wi~~out Cub R.iver project . 
• • - -~ - .ifith project (•alt leaching, Oct, .Nov. Apr. and Sept· . 
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(3~) Figure 15. Predicted.salt concent"t~tions _of the SQil solution • 
,.:· fl ..., ~ ·' ·.::'. '<1 ~ • • .., ... • ·:. 

There ,;are: many mo'~e; tY,Pes ·.of inan'agement studies than·~'thi:S. -Oth'er 
.J ·. . . . , . ' .: II. > . \ ··' . ~ .. :. . ~· ·. 1 •• ~ { ;· - ••. ~ :·· '. ~ •• > 

~. ,~ ·1.conunl')ri·-~-tudies'areconcerned witfh evaluating the-effecti; on · :« 
' 1. I .\. ~ . ' . . . 

. · .. : streamf.low from proposed changes in reservoir operation and 'in 

I 

ii-~igated. land acre.~l:ges: __,. Other. management output is presente.d, 
. .., .. \. '! .· • • . ·- . ~ .·· . by Hill; '~t •. al~ . (19i3). . _ , . . 

; . 
~;....._ .. • ... •t! 

·~~ ~ 

I',·,,:,~~· 'J~ > . .\ 

SUMMARY { I : "<' . 
~f(app

0

ears .tp me ~~~t the ya~~e.,o~ ~~mulation model~./~':~: con~ext of.,. ' 

the Principl~s and Stand~rds will eome,.~fyugh the following;.~-... · .~. · ~; 
,, . ....... • i •.. -

- . J 

:·..:. ' .4• 4 

1. Exaniinatibn of alternative management effects on the water .... ·;. . 
... ;~~' 

,. 
resource system. I' 

• 
", .. ,. ·1.. 2~ . Integ~tion of wat~r quality, wat.~r qµantity and land use pbnni~g. 

.-·~·:,;:.;· .. ·(_~~~ · ;': 3 ... t1~re q1:1ality for less money with. re.liable results in gen.erating 
·.'.·. .· .. ''t~ •· ~-~·.;·!· ~·., '•. ;·t .. !..~··,·~::,· .1 ···.~. 1 j - • 

. o'.: ". '. " ;J';j>·~::·.'' .~:th~ .-effects of alternate plans. ~ . . '\. 

. . , ,: f ".'}5ii~~~-"< · · · ', A· . 

,·' ,._: .'\ ' -~: ' ' "t ~ ~ t~~f' f ),;:~·:{·i~t;:§; ~)··· ;r.;· ·~:' •• ;?t\ 
.. 'f"...13.:0-·, .. ,.· "'·'·'"'",V'~·-•·"1,· _,,_. •·o·•·, · ,.,, .J •• ·./.· 

.··. :; .. ·~-:-:.-':··· ..-..~\_·;-~~.41: ·~~-~-: ... ·~_).:~~:~~~-'"..:.J_!:-~,- -:·(~ ... --~,··:·--~--' t···· 
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' " 
I would suggest the use of a fair.ly ·general mod&l '-as a theme with 

vai:iations ·on this theme where needed to fit any P.articular local requiremel"!'ts 

in the physical s·yste!"· ·If the effects of planning decisions can be determined 

in the physical sel"!se then politicians, biologists and others can evaluate these 

effects in te,rms of thei~ own interests, thus contributing to the total planning. 

effort. 
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c.· ANALYSIS OF TRADEOFFS ,- .\ 

' 
_\· 

Utah'Water 

/ 

John E. Keith.· 
i ' -

Research Laboratory, Department of Economics, 
. . -- . . •, .. :.. . .., • 

Utah State UniverSity, Logan, Utah ' ... 
I " 

. ··-·. --~.: . ·" 
~The following-discussion is ba~ed upon both the economic theory of 

trade-offs :and a methoddlogical approach to measuring tho~e tra4e~offs 
t· . . . 

. ~ developed by Y~Y. Haim~s and W .A. ~~ll (1974). ·The methodology has the 

r~!=her eleg~t ll~e of the Surrag;_te. Worth Tr~de-Of~ Method~ '{t is based ... . . 

on the•principles .of mathc!imatical programming. ... 
. ' 

. ·-.'._..Theory . 
- '. , _ - " - ..... 

~· . ~ ~·,..:: .. ' 
c\. 

. ' . 
.• 

·r -::~_-·/~.;\~.">. · Ihft~aJlt. 'a.-b-rr·e·f review of the basic:.-tqe·ory of trade-o.ffs will be 

,. 

\• . ~ .. ' ~ . :,. ; . . . -. . ...,., "' 
I maae .. !/(~Given a se-t of l~mited. re~9~rces, -'alternative goo~s an~ serv.ices 

may be produced, b&~t some·p~i~t resources transferred to production. of 

o~e good will cause a diminution of production of other goods and services. 

Graphi~'auy, the area il!··which relev·a~t trade-offs· occur f!llls. ~etw~en 
points X and v21. To the' left of. point X and below point Y, ·increases r:-

.in·~output of either good can be accomplished while increasing output of• 

. the. ~)ternative g(>()Q'o.'t~.service .. -~Between the po~nts, increases in o~e 
. :.~ , "'· . ,. . f 

·· output occur only· -at ,the cost of a loss in the other. 'ftlis .. ·is- the i:ational 
• . 0 . ' 

'i' · decision space. Note that at any. point between X and Y we can -describe 

the cost of increasi'ng p:roduction' of B as the loss in o~tput of A ·per 
.· . llA 

unit. increase in B c_ 68). Further, as we devote more resources to ·" . 

producing .. A· the greater is the forfeiture o~ output of B required.·· We 

could put thi~ rela~ionshiP. in a·second graph, as in Figur~ 2, relating 

._. ./:, 
0 

·~:·'.:~e·'}·?·ss in output of B per unit of A 6K~~~11.ce.~ ~~--w~ produce :·more and 

·.;>. 
1

., ._ -..~9ref~A --;(or ~ess and less B). This ".(_68f: ·i,$ ~; kfnd 'ot: pri·~~- w~ich f 
~, ........ ,__··_·,::~~~· .-•~ . . :·.• . . · ,.-1;. _:-~. • •.• _.· .... ~.. .., -· .. ·:;'~.:··'..~ .. ,_~'.·;_;_~~---~~ .. .;,.:~·~·~··_··: .•. 

-~---'-....;....;.-,---,._,__..;..-- • • • \ • "\ •. • _-· • • ~~ • I 

·.!/ See ~ittle (.1957) cfr,F.,urg.e~on (1.972) for a mor~ r).gorous economic 
discussion· of trade-offs and we1l'!are theory i 

. 2/ ~~e Figure•l. r ,.. 
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indicates ~ha1: the cost of producing one outp~t is in terms <;>f othei:'"outp~t 
·which must -be given up. The ecoilomic;.term (or jargon perhaps) fot this· ~ 
cost is '.'shadow pri~e." (A secon<;I term· which is also used in this context 

• I 

is the ·~pportuni ty cost.") Note that at any point along this curve,· 
·' 

there is an endowent of A and B on .the related trade-off curve. For 

example, if there is a given output of 
1
A, say 

can obtain B* _output of . B, as in Figure 3. 

-~ 

• 
.. )" 

B 

. '• 

~. .. 
B* 

-- - -tl!"9 ---~----

\ 

• 

r A* 

·Figure 3 Endowment of A and B 
... ,_,, ...... 

. ··'A 

. ' 

,. 

), For a unit change in A, we can determine the increase ot decrJase in B, 
' t:,,A* ,., 

or the ,shadow price, which ~ill be commensur.ate (_t:,,B ) .. Note as we 1 

M . . 
·produce more A, -t:,,B. falls, or the amount of B we must giv.e up' to get .. \ 

·' ·' ... . . . . ·. increases in A _ becomes larger. See Figure 4. 
l'. I _,.,. .. 

.. 

• 

. «.Application to Principles and Standards 
~~j~ . .,,· .. . (" 

'.' .. 
p • .. • I f ~ 

obvious applications of these·trade~~c~rves · · · There. , are, -~o ~ course , 

iil applying th~ 'Principles 

".,"good" be National ·.Economic 

·' ·e:- ., 
" 

.• 

and standards. For example, ''if we l.e·t ·on~. "* 
. ' . ' 

.,.; 

Development and the other "good'~. be1 · 
. . • i: ••. ~ . 
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.. 
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Environmental Quiility, then we get the trade-off curves .which•.have been 

the week in sev~~al., presentatio~ ... il·lustrated earlier in 
. . ) 
·. According 

. , .... 
to Figure 5., we must at some point begin to forego environ-

.. . , I 

mental quaiity in order· to. attain more development'. The rationale .for · 

'. 
'' 

. ..... 

' ..... ..... 

)- • 
. this trade . .,.off has been often discussed'. A second curve may be further 

illustrative. Figtire 6 'shows ~. trade-offf.b.etween .Nation.al Economic: 

Development and Region~l Devefopmeir~. The rationale here is that over 

some range." investme
0

nf1In. regional, pr~j ect~ .will . yield .disc!oun!d ~et~rns 

- •( .. ~ 
~-

' . - . . ... ,,...... . . 

greater_ than the investments cost (i.e., bene.fit/cost (B/C) ratio is 

greater than one). But beyond some point, sa:y , l- again.· regiond devel- . 
. . . ". \ .,,,.. . . . , , 

opment can ority. take pl)lce with a B/C ratio' lt;s.S:AJ:tan ·o:ne. · · Obv'iously,' 

we are. 'giving .~ natio~~.l economic · developmerit~ectino~cal}Y' effi~ient . 

'.growth) in q,rder· to gain improvements in r.egional ·deve~opment. ·c1eaJ:lY~ ~ 

thes~ 'trade-off curves can· be constructed between each. of the four ' - .• . . .· 
• .;.r ' • • . •. . • 

acco~ts, (National"Economic.DevelQpment, Environmental Quality, Regional 
. ." . ·. ~-... . .,. : .·. .. : . . . 

Development ~d .soci'al"Well-~eing) and a·rationaljzation provided for each 
~. . . . . . 

trade"".off curve, at leas.t. on a theoretical basis·~ Thus, ~he. application , 
) .. 

of this.Jdndj:>f analysis _is useful in implementing the principles and 

436 . . . 
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".S\fnd-aros. . Th~· development of al ternati vellans·, ~-~art of the. SC?uncH 

. ~.Pn Water Resoure:e~ ~suggested approach, need not be confi~ed t~~ a i_;ew points 
. ' . ' • • ,#- • • ...... 

along the trade'-voff curves, lmt i-nstead can e~coml>as~ the entire rang~ of 

tr~de-oi-f s us'irig :l~crementa\.. cha{ge!; in' -~ne or; ~the _.pth~r · of: the. seye'i-al -
; -. . . . . /) - . - I 

.-.~oa~.s. ~ .... ;. . (· .; _ .. . 
Systems Ana

0

lysis -~d Trade-Offs 

.,,,... 
- ... . ' 

. '· . 
. ~· .. 

' .. . '· . 
"' - ' - " I I • I 

One problem· of major proportion· remains even on a theoretical 'basis; 

··~, -. 

·. 

If th~ t.rade-(>J;fs betw.een.:.~ategories label-ed ,NED, EQ',:·RO 
0

anc;l SWB ar,e ~o be 

-\:cC,rr5-ider~d ·{b;.~;:ju.si: .NED .. ~~d EQ) ; lndic~~ for ea~fi ;category··~~t b~· -~e.velo.ped :, :· · <:;:_~-.· 
These J.'.hdice'§•"may" be' r~latively sill)pfo and wideiy accep~ed (as ihe B/C •. - "·~:~·~ .. . ratio for NED), bµt many '1'of:"the V;iflilhies may not .'o~::e.af;·i·ly lndexed cri/e : 

• I , • . • •'' \ • ' , ·~:' • •• ." ;: :~• :·, .·.1 •• ; ,;~,.'. ,; •'' 

many varied measures of water quality, for example~ .may·no,t. be compatible· . . , . . . - -with a single index) . .. 
.. ~ ... 

:~ ·;~ · -Systems . an~lysi~ is a.., t.ool~ wh-ich -is appropi;i,ate for "thes"e kinds '·of ..,.. 
·;·,.·M.::·<t·.,.:.· ·.· .. ··4·.J; .. I ., ·,.: -··•,I '·" • •; ~ • 

lafge-scale·"mul t·i'~vatiat~ ·;problems._- At least._,.two k-imis of sys_te'!ls 

•· •. '.,I 
·.._;. ._. 

/ 

·.\. 

a~proaches are possible: simulation a_nd opti~zation.1techniqJes '. Si"mulatibn 

techniques~ utfli'ze mathematical formttlations ·of 'relationships between ... -

..;variables·. For giv.en ch~nges.in one or mc:>re variables, changes which occur 

"th·roughout the systeni _can· b~ observed .. Optimizati'an i·s similar in that 

a sys·t~m of related mathematical equations is developed. !-fowever, the 

optimizatio\i ~echni_que is b.ased upon '!laximizing
0 

(or minimizing) o~e 
relations~ip :cor 'o'b'j~ctive) subject to the constrilints _imposed by the 

~" ., "' remaining, relationships. • Further, optimiz!ltion methodologies which have 
~ .J ·~ . . . • . . 

been devei9ped, principally matli:kmatical programming, yie-Id the in.creased 
'';;~··· - . .,.;. . ': 

(decreasedj amount Qf the object~ye whj.ch could be attained if given ·· 

co~straints .were relaxed by o.ne unit. These v.alues ·a~·e equivalent to.the 

shadow prices referred to -earlier. • -· 'J ·The difference between, simulation and optimization is that all of the 

\ 

solution"values ar.e simultafteously determined by a specified set of 

equat~ons in the former while the l~tter technique .will~·ma~i~.ir or m~nimize 

·a given variabi"e anq/or equation given the input of the·rema~:r-hg_variable~. 

and equations. Further, each equation or variable can be""'designated as . -. ' 
) ~' . ' . 

the "objectl ve funct.iqn", in turn, yielding· opti'!1.al values .for that equation 

" 
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·. .. ·~ f .. 
-subject to th,e constraints. By u'tj.lizing tJie _techniqups of mathem~tical ·· 

' ' ···" . ,. 
programming •. i:hang~s in op~imum yalues of the obj ~cti ve function or lt 

_ variables. which result from tj:yl~ges ·in. con'straining. yariables cim be · ·· 

det~~i;e~ ~is,~ -~nowri ,~:_parame~~riz~tion.' Thus, -_th~mi,z~~n;- ·· _ J ,, 
<~e~_hniqu~· (or the simulation'lit~niqtJe· .. ~~t~ mor.e 'effor~ ~nd computer-. . \ '' -;l., . 

calculations). can yiel~ a s.et of: trade-~ff cu~ves .fo,t'..V.a·:r~~~~-~:~~ of .... ~ 
~OflSt~~in't~ and ~bje4ive fu~Ons .'lJ . _:~ , ... 
II ·f ' .'-r-;e·-t_"C"'., r - . • .. - i 

~ • ._ '.• i.. ~'J. """"'- \ . 
·The.si'f t_rade-offs are expressed in ·physical uni ts or' iudices of on.e ~'.- .· ... 

' ' \. • ' • I ' • ' .' ' 

:~'-- kind or another.'. _A _series- of trade-offs between· several ·obje'ctives can ~~::.· 
. __ .,pr6duced __ by. chanitfig the obj [~itive f~h~'tions: ;_o· tQ~- each object'.l.~e is 

;;~' .. --~.. . • . ' .'" .................. f . . • 

. / ~ _ ma~.imized. e>r minimized s1ject tq const~ints from oth~f.lP~J~ctives, as_ .°' , 

_ \_ wel 1 as ~ther constraints ,lf · Fot ex..,ple, NED may l]eim~xini~.sbkoj ect to. . 

" ' .- ~'~::· pQ•:t:J?• an_{;s~&::?. The~_EQ may'·b~-~a~i~~;~d .su~ject :_to Rt• .SWB ~nd NED_ a¥ :'' 

'• 
•' ._. 

·; · s9-forth for each ob~~~tive:'- Thes_e \ri~e-offs 1;a;n be_~jed to_ analyze th:.' • 

range Of trade-offs from Wh}-Ch al ternatJ.;ye -plans ma}"f;b_e deve'1oped•, These· -.~ . • . . . . ~ • . .... . ·~ 'r 'y . . 

trade-' offs :curves are not necessa:rily. plan spec,ific. biit c~ be. used to 

'-_generate alternative plans within the rafion~\ de.ci~ion 

'IU"ad~-Off ·~equir'e~nts • 

space .... 

• ' ' 
. . 

The systems analysis methodologies, both simulation and optimization, -· . . . ... . . ' .. . 

;;-.- r~quire that the_ functional relationships be interdependent.· Otherwise, 
• • : I • • ' 

ch~rig'es. ·in a given vari·ab l,e or constraint wi 11 n'ot result in changes in' 

.. ·~ 

.. 
·. ·~ 

, otq~r ~ariables in-~he obfective -f~nction. l The~~fQre,~_logical lin.kag-~s 
between cons~i;aints and objective fuJ\ctions must ~e eJlblishecf.·- 'J'.hese 

:~::::::n~:c~:;n::c::• a:: 1::~ ::d :h:~ i:::::h::~:a:: ::: •:::::b:d may t 

~\ 

• 

yield botH .. cha~ges _in. t~_e: ind~~yor that :.con~train~ as well as the index 

(or- the obJeCtl.fi.e _funcqon. Wit;Rout the logical hnkages, trade-offs and 

chan~s w_ill ,.tt be related in a usable•ay. , • 

: .. 
. . - . 

_ Y Note aJso' that the optimization model will immed:iat,ly ·identify the 
"maximum plans"-~ich are required by prini::iples and·standar s when the 
other constraints or o~je~tives· are not bi~ding-on (that i~ they do not... 
restrict)· the obj.ective functions. If are~s or complementaritY. eX'l}.st, they 
wt\:l be taken.into account automatica'lly b~ optimizing techniques. 

''.W A rigorous mtthematical derivation of this process, is included. in 
the atfcompanyin_g tPP~~dix, simplified fro~ the- Haime»and Hall der~vation. 
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There also exist sever1'1 matflemati'talyequireme,nts which must.be met 

in' ordEfr to ~tf liz·~ math~matical progr.antrpin.t techniques. to generate "t~de- _, 

offs. 'nlese requireplents are discussed at{length iii' ;J.riy .text pn frh~~i :. 
. . - .... ..,. , . ·' • " . I ... ..,.. ··,.. . , ... 

or ntathematica} progranuning (Hadley, 1962, for-ex8.9Ple). Ttiese r.equire-. 

·.,.,. 
:'.;, 

l. ment~ are essentially log;i.cal ~onsistency',- which is also a necessity for., 
"j • .. . ' . .• 

simulation "lnodels ~· D~velopment, o.f .both simulat~on«and opt?mizat:j.on model~ '' 
•i 

\ 
\ 

_,. 

~ . . 

. ·J~ •. ;{J. 

\ 

' . ' .. ~ .. 

_.which will generat~. trad~.-;~fs .is .pbviously:a rather c~pl~cated ,~ask,·· bu1: 

it ~ppears to be t'he le_ast difficult way ~f ·!'1eeting -the. fulJ req1.,1ir~ments 
1·of ·the Principl'es- and Stan~a-~ds, ~ ' ! 
. . ~ . ~ 
• t~ ., 

' "i Virgin River Exam:pl'e •... 

: .':~~~·example /'tne. follow~ng A:raa~-~;ff curves were developed from a 

line~r :tirogrammi.ng' probl~: -, -' .. ~.:. * 

.. · . 
.•• .-." 

.. ~~ .... ~ '\ • .:.O' , 
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Figure 7 
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. .. .... ~ _· .• ,~ ·... ...~~·: .. '. ·:~~-:"~ . 
• f f · ... : • ~: . ~ .. . • · r.1;~~~~~·· ; \ 

!J These curve~ were 9eri ved from a mathemat,ica.~ .P._!og;~ing J!IO~el . ·. i~\i'. \. 
of agricultural water .allococions iIJ the Virgin River "Basin· '.in. ~-ah. · The . ~ 1;-

•:' . available water;~tep ·requirements {or crops, costs of wat r ar;id. crof . ' .•. ' 
·objective function was net returns .per acre, and constrain~·;inc.luded . • 

production and municipal and industrial requiremerits (fixe dem~nds)"'._ " ., ~ ·F 

~-

M9fl.e 1 description can{ be fpund in Keith, ·et. al. , (1973). . .. ·.. · ·. . ~ . 
• ~; 1" " •• f .. 
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as in Figure 8. 
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Fir~·t,. increas'ing M&I requirements' are a ·resulf of ec9~omic' d~el~pmen~.~)·~·.' 
the·

1

r~'gion, and tit~ "s~cld~yelopnient~d,oes not,,alter t·~!~,'technology no~· .,1 

profitabiI.ity of agricul. r.~·1 ... _production. Second,.M&I r~qu'l;.e:neuts.will · 

:/.·Ii:_ ~t ~efbr~·a-~c~~turai ~~~r [s used.'. Finally~! reqtii:temett"ts 

I....~ increase· in p'ropo_rtion t~ .. r'-'gional dev$Jopment (i"'fe., the_y ~erve as a proxy 

for .an index of growth). ' Assumptions" similar to these ·were:·uso made ·in 
a • "• • I ~.'V ·, 

o~der. to.,:~~en~raj:.,, an NED~EQ trade-off curve. ·)Fim!re 9 itt~ffa curve. 
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\ 
·~;,. Fi~r~·;9 NED-~Q Trade:ou for t:e Vi,,giD·River • f. 

. ) , Fi~uL' 10 is ;h.e shatlow pri.~~;.tia!'J6,-~ffs, .;'.b~.1 tr•dF-otf.. . .~ ' •) J S 
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. _: ... ~~·ed u~th:_ assunip~~ion ~~~·~'.figf.lc~lt·u:r:al pro·~uc s wo~J4. "required:,~ ·• ~;·;· 
..~': .. ~,meet,'~n~~~ watir quality·s~~rds, ~n.d._.,~euld:_.~ ass~A • 

1 
... :t· 

,,/ . cos~s :.of .tre7tm-ertt UR 'to. arid inc:.f:ud~ng .;.~econdary·.:-~:- atnient- costs /~·pr , 
· . to those of municipal"' ancf i"JWustr~al treatment.:·~ J:tm cost is a .prcixy,,.... 

t .. '...:· 

' .. • '•, • ! ... J .,·, :·· ' \ . o .. 4· I • 

for enyiroiunental· quality if th~Se treatment. costs ~re proportional --~~. 

inereased ~at~r quali iy. '.· ' '· ~ · ':\ 
'. ~!.. . ;, ~ //:''· 

I.t is possible in 'interface optimization a11d si~~'1ation-:;~dei~ in :'order' 

to inore dir~ctfy evalu~te thei.. .. effec;ts- qf varro~s ~qons.:tr~ints Oli the obj ec- · .. 
••• • • 1J .. • •• • • 

tiyes .. ·. For e'xample, a 'water quali t)" simulation model which uses 1inputs fi:om 

~ "o;~ikizatio~ ";od&l can tie ~dap~.e~., ~o i'."nput w~ter quality d·ata to. ~ha~ .. ·:i ·,~ 
optimization-~odel .in an interactf~~ process, so that sp~cifi~ water. 'r·-'1;· . 
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Shadq,w Price Relationship·\·.ffi:n. NED-EQ in the ~¥~i£~n Riller Basin 
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quality (EQ1'"'.,pT.bduction (NED) trade-offs can be determine~. · Further· 
·"••• I 

~n and· detailing c~n make 'bo~h mo4e1s more capable of pr9,ducing 

specif.ic trade-offs. Of course, the;-:)lllote ·specif~c and precise, the · . • 
• ,l / " ., ' ,, ' fl • 

modefi~ r~qu~rements, ~~e more det~iled' are -t?e -~;ata needs (and .th_e more .... 

expensiv~ is the effort required in both .time and money. 
• .~i .... f . ' . 

., . . ~· . 

,~S~e Qua1l.:i~atiol\s' on the U~e of System~1:~alysis . •! 

• • Ill -: • ' .. ..i. \·.. .. ~ ' JI ' • . ;:'· 

I 

Th.e trade-off cu1!'.v'~ illust;rated must be viewed .in the conte t of 
• . ' ' i.;, . ~~ .; . • . , ..,. ... · . . . . . .. . , 

giving the physical t.r·aae.:.offs:ihetweeri two- objectives, giy~n'1tha -all- '"-. . ... . . ---- . ~ 

other ~~)ectives and co.: nstraih~s. rem~in ~o~s.:ant .. <F.or_5-~pl~.' _hei. ·.·N. E.· ~-EQ 
"(curve, 1ll~strated' applies OJ11Y ~? a spe~.1f1i~~.-;~t .of ~D ~d SW~ ,a~,~~p~ions . 
· . For any other set· of ~~ and ~WB constraints. in the m~del, dif~grer{t,JJED-

~ 1 ... • ~··· .-.u .. 
EQ cttrve would "be gen&rated .. · ·Thus, each of these curves is a .member' O:f an ·. -~ .. : . " ... . ;1 ;' .. · ,:- : ._£ ; . 
(infinitely) large fB,mily of trade'-off curves. Even though RD.· ~'ii· ~ws-. are 

·B:~counts, ~~t ~ob);ctives,·."*'th~ Pri~~~ple~Q ~~ Standar.~s, the, ass~~tiQn 
of yarious specific constraints associa~ed with these·accounts (for example, 

.\• .• \1t&~ative proje-~ted regiolu;li de1'el~pme~ts~ witJu.·n the model- will yid~ 
· 1 fam1 ly ·Of NED-.EQ tra~e-off curves "c~p~isting of on.e .c.urve .:for each _level 

·.,, ,. i'-·:· 1' 

-assumed" fo~- a c?nstr,mt .Calterna:tive developme~_,t~. ,'·'·: ,. 

The development of alte:tnatl ve p'~a.ps,.,. as ~equired by _the- Priritiple~ :. 
~ -~. • . 1' . 

and Standards, ~n be confined to a specifi~_area of the rational decision .1 
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space and from there serve as the specific assumptions, so"that a family 

of trade-off curves representative of alternativ~ plansvcari be develo~ed 

with respect to a~l the other~constraints and
0

objectives. As a specific 
.. ' . .. . ' 
example, ~~gure 9 represents· the tr_ade-off betweel\. NED ahd e.Qf 'given. the 

level of' r~gional development whii?h 'the State of· ut'ah ,h$S proJected- fo.r 

.. 
'I•~ ' ..,,,. ,~ 

~.,,5~~cif1 yea~ (froi;n"·•,-modification of the OBERS proje,tion~ for Utah). ·\(.; '?:.;,. 
Fbll' -any other year, the level of development (specifical)y M6~ 'Pequire-) ·~ .-.-::, 

me~t,s)-;i 11_ differ. Given more dev"efopment,. water>availabi"e. for agricul~ 
turalists wi 11· be diminish~d, and the zero-wa~er-·j:reatment cost. (i.e., 

quality consideration) rate of 'butput will·b~ less than the intercept 
- ··' . . . " ~' 

incp;eated in Figure 9,, and the trade1off curve will be altered in slope 
. ..- . ··d. . . . ., ~' ' . 
as well.~. If little :g:r~\h is expected.·bver the pe~lod of ttlne under ., . 

• • , ."-": .' .r ,•;· " . . '1' ' , 

conside_ration_for a:gtven plan, then the problem is minim~zed. If, on 
1( • . . 

the ottter hand, .much expansion is expected, or if there· is. consider,~lrle 
• o I ·~:·:~·-

•• 

doubt about,. how much grow th is to be expe~c.ted, the development of e: single 

as representative is -questionable. 
! ·•• • • II , 

t , . ,. 
trade-off ~urve 

-~'.f . 

TJlere also exists a furthei c~~iQQ with .regard to the use of systems 
,, • ; ... f • ... • • 

~alysis t~ develo~ ~rad~-~~1~s. ~1;1?1~~·c:o-effici;ep~~-;Pf t~e mathematicaif 

. equatio,n~: are:.mC>st often fixed in-:.theLodelS, ·~~~~~~e~.<~ de~iv~d frqm . 

' · '.'upper and low · bound. Ther~. ~re techniques ,avai:lkble" tn optimization . ·., ... ..,,• ·. 

. ·" ~toc~ast~c,_~~.: ·}~:s.o that each ~oe.fficient is ac·ettf~~i·]"'~Y~7~i~~:~n some. 

' ) methodologi to te~t how much effect chang"es in a given coefficient will 

-- - ·-: ~-· .... ---hav~o-th~t-larfabfes wnf~fi aie--c~i~tical".-c~n "be ·e-xamined. more closely. 

. · for lccuracy. (These are termed "ranging techniques"). Thus, the trade-. . 
off cm:-ves are ljOr& nearly trade-off bands. which :include the coefficient 

.. 

l._ •. 

·~~ 

• 

l • . . . . .. ·~ . . 
'!ariabi lit:y. · · '.\ ··· 

.. ; .. 
; .. : r'· < ~t_<.-, ,,. ..J Selecting'Alt~rnatlve· Pl~~st:·/ ·> 

:,,... . -··. .. ... . . ' . •. . .. " '. . ... " . : ..... : .:~·1:·~ °'· . . 
· Once the physical ~trdde_.;.offs Jtave been .. cons~~ucted, for ·v.~r;;i.ous·· alter-

, . . • . .· I fl, , , ' . 1 .-

native assumptions~ they" can be utilized to .determine' the appropriatene.ss. ... . 

of specific plans. wi t-h respect to the wishes of the so~iety. ~In .theoretical ,. . ~ .. 
terms, once we have t_he product.ion frontier· and the trade'...off curve for 

. ~ut111t, we need to have a measure ~the relative va.lue of each output . 

to Heterinine the correct mix.· Economists call this measure a price line . . . ' 
when the production·of market &C!ods is involved, or an indifference curve 

~ 
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wh .. en-public;·valu'es a.re involve. ~--... ~,iure.}l.~~ .• :an exarnpl.~ ~-fan ·indifference 

curv~-p~oduction trade~off analysis, where '1 is th.e public or social. .._____ 

indifference curve. .The tangency of t"he trade-off function and the 

indifference curve I 
1 

is the "optimal" .tradeT'of£. Any other combination 

of outputs (s,y at point Z) will yield less satf~faction (I ) to the 
. 0. 

public.:.'...~ ,!llajor problem in all of planning is how to determi~e 'the public 
,· . ". . 

indiffer~~ce curve, so' that ,an ~p'timal plan :.one ~hlch yields the greatest 
' •' . ' . . . 

pjiblic satisfactipn, can be determined. There have been some methodologies 

sug~§.ted, dea.,1.ing primarily with political feasibility .. ~ These analyse's ._,','·}'},, 

implicitly use political acceptability and feasibility a~··proxies for pubJi~··.i ·f~·:'''~ 
~atisfact.ion, and assume t~o,,p~ecept~ ~{' ·rir~t ,;'tt,,~l'·;ft.oli ~ic~lly, ·feasible 

~ I •..,; ' • ·~ ,. ''4 I •1 • fo . • .. •·• ' : ' • \ 

polici~ft~ .. of plans ar\ more ,pr~~mftii-ye·.'of pub lie ·$atisfacti?n than _,those • 

pol.ic~e's or ·plans whic~ are no.t feasi~e; and second;'· that political 

decision-makers, primarily but not exclusively el.ected officials, are .. ~ ' . ' . 
capable of 'determining political feasibility. 
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Figure 11 Production Trade-Off",and lndiff~rence Curves .. 
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See' Dr; Jim Mulder's contribution to- this manual, for ~xample: 
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~ The public p·articipation part 'of the Princi:ples an4 Standard's is· in • 
•"'. "thA way nt. However, there is no reason that individuals 

. "' . ,! ' . -1.,' 

. '., .. -~· 

~- . 
: ~· ..... ' .. 

-0 • 

, 
·and groups within.soci y .could not participate .~.n these methodologies, . . . 
and other approaches d include s.-uch participation. 

·r .. , .. 
~~ H A Suggesf~d Methodology ,· 

.\1 
. '· 

., ·.rii~ approach sJggest.eci" b;. Haimes .. ~d 'Mall, 6~gins· by 
• . t• . ' ... ,,, 

phy;iical trade-offs which .are- a'ttained using optimization techniqlies -as 
' '.''i.·11.' . 

discui~ed earl:ber. PoHtical decision-makars (both elected and non-eiectea, 
. '{~ .,: 

asswnably) ar~ interviewed in order to obtain their estimation of political · -
• . ... ,· '4''· 

feasibility. Each
0

1dc:5is~on:maker interviewed. is given· an i,nit~al endowment'· 

of objectives (so much~~ffic~~nt 'developm~~t and water quality·.·a'f a ~ive,n :. 

leve}) ~ · th.en he is· as~·c( tf ;r~~late wh~th.et~;,~!3~~~!ould be .. wi ! li~ ~~ .... trade; · ' 
1 Jn a ,.political sense', the amount of one olfj·~~ive .for' the amount ·ct. ~he 
oth~r obje~tive, determined by'the phy~i:~a.ft~ade-offs. lf he is, the. \ . 

endowment. is-':~_anged to. corr~spp~d to the trad~-off' an<l'the next trade-off . •', .. 

'is presented and' ~o on u~ti 1 th~· decision-maker indicates that· he is · ., 
' . . . . . . . . 

indifferent to some trade-off .. This procedure would then be repeated 

starting from an endowment' maximizing the second objective. Th.us the 

"indifference band," or the ranges of endowments and trade-offs·. to which 

the decision-maker is indiffer~nt, is. qe.termined .·. Fi_gµre., 12 i.l'iustratcs · 
~ a· given trade-off cur~e. Note th~t both · ·: su.ch an' ind.'ifference· bancl, l, for . ~ 

the endowments and the trade-offs are present
0

e~.~1. in contrast to other·" •" .. •· 
' . . ._. . 

--.-----·-mei:no:dologies. · If-every involxed decision-maker has an indifference band . , 
'•. . ' - ' ·r~, 

. ':' ... 

which· includes a '&iven segrnent .. of .the trade-off ~urve, .tl,len the politically 
• • • • •• ,. ' ' .... '·· 't;1; .,. ·/ -. } 

viab~_e .P_lan o_r alt.ernC\,t~ve wili be t~·e\;plan which r,:±elds 'that seg~·en~of 
endowment an<!· trade-: oft. That is, no decision-maker wi 11 object to hat 

combination of ·a~tpU~ .• · and theref~re, the. p.J,lic satisf~tion wi 11 b 
. . . 

maximized. (given the assumptions of "represenf'atiVePless"). If, OH the. 
', : . '!O:_..., .; "' 

'OthE'.r "Jknd~: _there e~ists no ,se~ent over wh~h all declsiort-ma~ers ~gree 
(~o~a:iiy the case), then po'1fti~aI viability will have to be ·~~termined 

I • '.O • 

by the power position of each dedsion-maker (and his constituency) ""O} " 'i: 

by sh ting .r constraints until a trade-off curve on which ail decl.sion- . 

: !'lake~s: indifference bands overlap is achieved. ~ _/. . 
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Figure 12 • Indifference Band . -·. 
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· There .are;)·of course, problems wi'th such a .m~thodolo~y, i~~l~di.,ng the 

abirt.tr, o~ decis·~on--· !? : partic~l'a~ly·non-e'l.ec1ted'"ones.' t~ ~stimat•e 
or reflect . .eonst.itue ti tudes, the appropriateness of po Ii tical .. 

' . -. ·'·• 
·· .viabiiity as a measo,re of pubii~ sat\sfaction·, and t}l~ problems. ass~ci~ted 

with changing public opinion, int~rest~~: 'Wid action. No methc>dology wJ,.ich ,,,, . . ' . . ' 

atteapts to measure s'ocial va.lues is entirely free of these kinds of '. . ., ~· ' 

objections. The suggested methodology does.\proceed. from, and i~lude . 
~ : . ·""' , . . . . . .. 

explicitl>::, the. physiical possibilities· and tr84e-offs as specified. condi-. . 
dons·~ .The practical question is '-wh.et.her or nlt thfs methodology satisfies 

the Prin~iples ·~nd St;andards r~qui:eme~ts for Jublic participation, and' 

whethef .it meets.the1:est or actual use. · 
'. 

In' sununary, the systems analysis approach ·to i-mpl.ementing the require-

ments or the. Prin"ciples and Standards has some difficulties. However, the 

impassibility ~f understai:iding ~d manipu1ating. the t;'remendous number of. 

variables and complex r.elatioilships which mus~ be.~oi:isl.de~ by individuals 

in policy;_making positiqns necessltat~s the use of systems analysis.in . . 
order .that a reasonably .clear view Q.f ot.f.tcomes be fenerated. The generation 

' .. 
o·t-..:racfe:..offs anc,1 endowments, in 'physical te:rnls, fldds significantly to 

~ ~ , . . 

the informatio~ avaiiable to decis1on-makers. The exPlicit.examination of 
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. ~h~ices and .reasons· f~; preforri~~ a. ~·o,c;:~fic se~ of ou~~911es .. ,, ·' ., . . 
appears fo be a ~ajor ·benefit to. th•·.:de~.~sion-makif\J,'r'to·cess, 

toward tho i'nlplement.:t.ion, o~ thtt Prind:plei ~,.;~~tancfard~ . 
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:Asswne 

X. Suppose 

called· f"
2

, 

.. 
two objectives, 

both·ovjectives 

can be found. .. .. 

-.· 
·Appendix 

£1_and f 2, .which are functions. of one variable, 

are· to be maximized. A maiimum·value for f
2

, 

1J 

...---.,..-.:=;......·~z~·L where ·z
0 

is a scalar. 

. equation can 
. · .... 

-_or., "f2 ,,,., .., 
< z 

0 

·~anipulating furthe·r 
•• 

= z 
0 

. ., 
con!:;traint: 

v' 

\ · .. 

.. 
I 

-.../ (1) 

f . = z 2 . 0 

' 2 o (where the squared term assures positiveries:s) (21 

also call 

/ 

~ 
• Foi:ming the L~grang~C¥} 

-, 

L = .. -· 

and taking the partial derivatives to determine 'a ·max~.mum: 

A· aL = 
~~~? ax 

. .. ::# •• 

~ ,.I ~-

•-af __ l + 
ax 

' 

. ~ n /: . i\ 
{'-

·~ . . . 

. ~ . 

4 

··(3) 

-; 
;, 

•• 

. ../ 

( 4) 

(5) 
,/ 

0 ,• 

. . 

( 4_5,q:~· 

( 
" 

I 

. r 
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ilL .• .. .J .. 

' , 
= ->. 

ae:2. 

' 1· ;/; 
·~ 

aL 
-2i.c5 acS· = 

Solving (4)~~. a.~aximum 
... ! .. ; 

~t-+ ~ (fi) = 0 . ,, 

. , 
)• 

.\ ~ . 
d .. ~·· .. 

af
1 af

2 
~ af

1 ->. .. = ax ax = af
2 .... ·~ 

·.:. ... ,:· '. 

I' . 

.·· .• I \ 
·' l 

[The same resuft can be obtdned by .noting that at optimum (6} •I. 
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DETERMINATION OF P.OL~TICA~ FEASIBILlTY* 

'-'\ . Jim Mulder 
Department.of Political Science, Utah State University 

f.ogan, Utah 
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,J 

~ 
The aim O'f this_ paper is to show how a sy.stems approach can be used 

... 0:. 

to analyze· the effects of social a~d ~olitical _factors on the~feasibility ... 
of alternative p!ans.. Specifically, it~.wiil. be demonstrated how a compu-

:tati~ocedure c.an b_e .employed that can be helpful i~ determining. the 
. . 

political feasibility .of a plan that 'is defined in terms of a systems 
• • . r . ' 't 
framewoi:k ;,O.corporated in PROPDEMM~ a programmed policy· decis.!on making 

model. 1 
, ,. . ... 

Tra Historic 
> . ' 

. . -~ _Ja~er will be_gin· .wi~h a cpnsid.~ratiori of the traditional pl~nni~g 

appro.ac\tha~:~1-· s c~~ ~t.er~~-ed. b,_Y ary emphasis on the esti.mation of. ~hysical 
and ecori<;?m" )"ade.:. fs a~ dlst._in~t: from an ~ppioach~t'hat includes the 

systemati ~n . ysi. o~ ~oc~~l.(~n~ .. ~'cHiti~~l var~able~. -h will. be argued 

that the Prin ~p~e -r ~t. ,'fA:~f· -~~~ an evaluativ~ framework that . · ' 

necessitates st rue~· .•. -~fn-.~~th?9.§:9ci:al values· and political ._real~ ties; 

. simulation tecqniques.. .h~ beri~ff'l!s t,lt~~~~be •obtai~ed from the use of 

sue~ tec_ll_niques ~il_l,;b.e -.:-~.ef!~ :s1,1Dm!lri~~ The~" the conceptual and 
• '(_;)• I >· 

. J . . . ~,·· '\ . . ' ' ' ·,. ·. . '& ( . ' • \ 

*Su?ti tle: Systems Mod~l. n . 'bf ~o"cial-Polit~l~ter.ac~~o~s-: ·An Appli- ./& 
cat~qn Relevant ~o the Pnnci le1and S_anda~d~ fbr Planniffi.Water and 
Re lated Land Resources. Some f ' he mat ·.,. . . . th.is pa~ - taken from 
the author's PhJD. dissertal~on, ' De et me and lication of 
PROPDEMM; A Computer .Simui'afi.~n ~f ·th Po.I· r9 Wate:r Resources 
.P?nning. Syracuse Uni vers.ity ~ }974. . . . _ . .; 

1AI~hough th6 te~-~ .... and Pl.M-l . G ~;-np{;;h., ~~e. they are closely 
re lated in th~t t e · · s~q1:1· pfbc~ss~ a;re. vir~ually "identical, at least 
from a normative p nt . t~w:)~These ~er.ms will ;~etefore be used 
synonymously ii:t this discJj.ss'iou.~ it ~~ng und~rs~oop'tnat the _focus of 
reference is with i;espect..:.t_o...{he decision_ -ma,k~ng process. • 

.• 

k 
. 
... . '. 

,. 



.. f' 

r:, 

.. . 

( 

' 

l' .. 

\ 
resources· area: -~is J?:ck of participf;ltion by social scientists has-. to 

a. sig~ific~nt exteh_.t been due to the heavy emphasis .Placed in tr~di tional 

water planning· on· cohstruction pro}ects and the calcul~tion of economic · 

costs and benefits._: ~ocial and polit:ical factors, if taken into account 
. . 

,\ at all, were evaluated in intuitive and "conunon sense" terms. Ironically, 
I 

.. 

social scientists were rarely consulted, in part because tyteY employed· 

''subjective" or "intuitive" inve:~vgative te~hnique~, whi.dh were, andl are, 

antithetical to the biases of engineers and economists. II. 11 

4 . '"f' . ~ . . 
Multiobjective and Comprehensive· Planning. 

I 

. During the last 10-15 years a number of interrelated developments 
, ' . . I 

t~ok place that })av~ significanyy altered the mor~ recent approaches to 

plan"nipg., • · . · . . . )ol · 

{. American societ~~h-as become,significantly more complex in . ·\ 

terms of the number and type~ oL}interactions ifl the system. 

2. Changes ar~ 0°ccurring at a fas.~;J~~reasing rate. . 

3:. . Sociai and political consciousne~among decis.ion· makers 

.. 

and the public is more evident .. 

4. Metnodolog.icall}· more emphasis· has been placed on. the analysi.s 
• ·3 • 

of total' systems that· takes into account the interactions and . 
ir,irerrelationships among t}le majoi: :variables affecting a 

problem area. ~ 
\· 

) 
,. 

I. 

2For a more detailed .discussion of the historical developmen~ of wate~ ' 
,.,...pl,anning ~ see a study by. Hoggan, Mulder, and their associates on. t)le · 

effecti venes~ of~atez' planning efforts· (1974). · 

• r 
"f,' 
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. .. . . . Social scientist's· h;~e- ~~~va:~·o·'{~. ~~~~~i~-~erti~;~··1~ .. woriciK; · 

....... ... . .. 

;. · with m~thematical arid quanq:.!::1·Ve · techniqu.,es .ancl.:A!re. thereby 

· better able to bring their know.leClge to bear on compt'ex • ·. • · ~·.::

pl4"ning problems . 

V· 

\ 

. ' -
·The in~reas~d complexity of society and the faster rates of c~ange ''-· 

have made-prediction much more difficult, especially; in relation to social 

issu~s, and c'onsequentl'y a premii.im is· pla~ed OJ). planning. In the cl~te~-
. . . .. . 

yor:ary seitting ·it has beco~e . imptlrati ve that ~13;nning be undertaken in a 

way which allows for. the. integ;at~on. of. all ava~ble information: ' The 

em'phasis JJtaced. on multipurpose, comprehensi~e planning is a step in the 

right cU,.,fection, lrut so far this emphasis has been more theoretical than . \ ~ 

applied. In j>art this has been ·the c~ because of a lac~ of knowledge 
,; . •. . ,.. 

' aboui the organizational forms aQ9 procedures that could be used to 

implem~nt multi objective planning. Moreover, thete has beeri no m.ethod-
. ' . ' 

·ologie~l framew.ork •that can readily com~ine physical-envir?nmental ·and 

social-po1i t'i.cal ·factors.· The U.S. Water Resource,s Counc.il 's Principles 
. ' ~ . ' - .· .- • :r . ; ' ~ ~ ,:~} • .. 

and Standards are a ·significant effort a;im~d <;it deve.~oping. the of.gani?Jt;l-
·; I . . .... . . . 

'tional ari~ proc~dural prerequisites for_ c~mprehensivi..plannin~. · In 

addition, several interdis"dplinary teams across the .country.·h~ve been 

working on the devel"opment of appropriate systems approaches, PROPD~MM 
~ .. . ~ 

being one su~h approach. . e . • 

The basic problem that must now be addressed by w~te; pla~ne~ffon-· .. 
cerns the integration of economic and hydrologic models with social 

science approaches. The Surrogate Worth Trade-Off method, for example, 
. .. ~ • .. • b• 

$.:.· .~ represents an approach that is especial~y suitable for obtaining inputs 
.ii,, 
• ::, ·~-from decision makers. and the pup lie about. economic and physical tt"ade-off 

" . 

preferences. The information·developed from the use of this method, when 

combined with data a~out social and political~nt_~ractions. is very useful 

in a comprehensive planning effort, a~ envisage4 in. tne Principles and . ' 
' . 

Standards. Howeve.r, the integration of _the va~tous types of ~nformation 

·.ca~ perhaps b.est be accomplished through the use of broader simulation . 

techniques, particularly if so\ial-poli ti cal information is to be included .. 

;; Sp~cifically, the type of 0simulation/modeling that can fit the integrative 

plahning needs well is one ~hat incorporates a policy analysis framework. 

The u~ili ty of such "~ode ling· is· co~sidered i~ the .next section: 

; . 456 
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·.: . the- Uiifi:t,, of .Pciiicy Modeling a~d 'Silliiilatfon ··· · · • 

~ :, It is·· impor~imt to· recob;e that .such techniques as the Surrogate 
. . , ~. 

Worth .Trade-Off".';methtltl. should be placed within a perspective _that includes 

.~we total syste~, inc~rPorating physical, 'eco·n~mic, arid socfal ·issues, as 

~dvoca,te'd in" th"e PTin.ciples and Standards. Sop~isticated mod,els ~es-

cribe pf\ysrcai 'and economic relatiohshi~s have been developed atfd are . 
./· 

available. Unfortunate~y .• there are only few social anj.foJi ti cal models 

that are operatio.nal and. can be used by policy mak~rs a.planne~s ~ ·That · 
!.. ' • °" there is an important and urgent need for such models has been recognized 

~;. \ 

by a number of writers' who have g~nerally based 'their i;qmm;}rits on the 

following types of arguments: 

" 1. The complexity of policy/planning problems necessitates the • ~ 
use of. the more recently developed techniques of management 

· a~alysis .~ deali~g ~hh so~ia·l problem~. 

. -
2. 

3. 

Methods a~d .mode.is,· sh~~Id· be developed that can help to· deepe~ 
the. understa.i1ding of p~<;y makers in confronting a complex -w <; 

range bf problems to aid,·in t.he invention of better policy 

solutions. 3 

The f~al analysis that 

.. 
" is inherent ih modeling improves the ;.. 

' l fo1j1'1ulati~n of poiicy in that it·helps ~o provid~.a rationale 

· \ a.nd mefdological procedure .fo; arri vin:t_.at a p~licy ch1i. ce, 

·- 'forces a detai_led. analysis of th.e prob~em area, and il Wmf nates 

coi;itrovei:sy by identifying basic differences. (Keeney and 

Rafffa, 1972) 1 

I 

4. A policy model can provide) a framework :that can aid in, the·: 
. : _ .. 

sy~tematic i:Jialysis of the interactions ~mong the differen~ • 
I . 4 I elements of a system. 

';;: 
•. fl I. ... .... 

him in policy making. Th s has not been s fficiently achieved in the 

.. 

..... 

·• ··~ . 

··.~ ...... "~ 

3
In a disC'Ussion on the.~ture of· ~oHcy ~~mation, Raymond ihtuer_."~~ted. . 

.the importance of provid:i: g the practiticfu r with tools" that can· help : 

policy area (Bauer, 1968 . ( · · · 

.4systems ana~·ysts generaily have ~~ressed ~i~ impo\rtance o{ stu;ying ,- !
1 

·' 

interrelations·hips among var.ious component_s •of a system. As L.a~ (1972) ... ·.::)•. '· 
· points out, this t~ of analysis is as relevant in polic)l1i stud· es. . 

. . I 
' . 

-~ 
. . 
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·A framework is riecessary·that can aid in the ~stematic anal;ysis 

of policy corisequences in relation to po~icy aims (Cook anG 

Scioli, 1971). 5 . . . 

Much knowledge and ~formation that is available to policy 

'makers is not used. An, operating model of a policy system can 

help to insure that r~levant information is brought t~the 
attention of the decis.ion maker or poli~analyst. 6 

. - ~ 

Endorsements similar to those advtµtced in favor of mod~lipg in general 
., . 

are also applic~ble to simulation, 'the type of modeling that has long l>een 
. • . ' ,, f 

. r.used by water resourcfs erigineers and, econSmi.~slii! but less frequent~y by 

political scientists. I°'n fact, t;he advocafy of the use of simulation 

techniques in the social sciences has· at.ti1nes beeh so enthusiastic.in the 
, ,, I 

last few years, that some authors have cautioned against their unrestrfcted • 

application~ 7 .Simulation should not be used to present ready-made answe~s 
' . 

to planners or policy makers. The use of simulation models in planning . 
should be gui&ed by instrumental and pragmatic considerations, n~t by' 

- deterministic' or idealistic fervor. It is therefore important to be awa~e 
,- ' .. ' 

. of the advantages and d:isadvantag~s that obtain from the application ··of - ~ 
simulation methods in the policy making or planning process.~ For example, 

·criteria fa.r evaluating an operatio~~l simuiati~n mod~l should include: .; 

1. The ease with which large quantities of data can be organized, 

analyzed and manage9. 

_ e pbtential that is present t'f selectively st~dy different 

elements and aspects of the referent system. 

3.· 
... 

The pospibility of testi'1.g, modifying and retesting assumptions 

about tl:\_e referent system. 

' 
J 

The point has also been developecby Dror, who considers the gap between 
licy objectives and outcomes to be the•result of an underdeveloped 

p Jticy science (Dror., 1968). . · .. 
~ 

6or~r (1968) makes this point persuasively and notes di"at variou~ other 
authors have also ·Observed this. -
7 .· . 
For example, Dror (1968) warn~ against several pitfalls of modeling 

j . 
planning or ~olicy processes, a~·does Hoos (J972). 

8For so~e insightful discussions, see Dutton and Starbuck (1971), and· 
Raser (1969). · '--.... • , "t 
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4 .... The-·cost. savings that can be accomplished by experimenting .. 
with simulated pro~esses before actual implementation. 

5. . The heuristic value th~'t can be obtained by \amiliari.zing 

planners, policy makers, and cond"rned citizens with detailed 
~ . . 
~ elemerits of complex structures and. p-rocesses. 

6. The degree to which the explicit c~nsideration of variables 

and processes is encouraged. 
' 

The si!Jlu!ation -model describ.ed in this discuss,ion should be viewed 

··as part of a continuing development in moving toward· the increasing 

appiication ··of ~e·c~ologi·cal ·capabilities in .planni~·~ an~ poli~y making . 

Other operating· models re~evant •to plan!ling and policy making have been· 

developed, but. their focus an'd level of abstraction has. been such' that 

'their application has been iimited.~9 No policy/plannil!_g models have .so 
. . 

far been developed that integrate the major componeh~s of a policy/plannjng 

.effort, 'en~bl.ing decisio~ make"rs and .rese~rche.rs 1oAigate det~d 
element? of large-stale planning situations. PROPDEMM is an addi}Hmal . 

step ~n tlw development o~ policy/planning -simul~tion modeling, ,as·.,des

cribed in the rollowing sections. 

~he Policy/Planning System:. Theoretical Formulation 

1~ Each· model or simulation h.as an underlying structure that is expres?ed 
1 

in the conceptual orientation and theoretical language used to describe 
' . . . . ~ ' 

its operatign. A complete ~description of a ·~tion mus_t there.fore..;· 

include an explicit statement.of the'conceptu theoretical assump-. . ~ .. . ' .. 
tions ·that form the basis for its design. ~, ·. . · . ' 

To develop a computer simulation that would have a practical value 

for policy makers it was i~itially n.&cessary to ;resolve· two conceptuaHy

. separate, but related problems-. .i. First/ th.e maaning of the term ~'policy" . 

had to,.,e analyzed .. The 

makiqg process had to be 
I -

basic elements tJ:iat m~ke ~P- the policy decision 

identified so that they ~ould be incdrporated 

. as components of a prograJID1!ed model. Se con~, policy implications had to 

be explicitly defined. Additional factors needed to be identified that 

.,, 
'. 9Examples of policy/planning simulation models ;..are 
and Hinich (1966); Keeney (1972) ,_ and Kane· (1973). 

- • .. A~ o 
~··· . -~ t...I ,7 

described by Davis 

t . • 

j 
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,,. ,. ~ . 
could express the meaning of a policy imptli~ation 1 in ~ str~ctured way·and 

could be re~ate.d to policy elements. •These. two problems were resolved ~y 

following the procedures descri\~d beiow. 

The view subscribed fO ~ere is that political' decision making is 
. ' 

essentia1J1r· th«;! process of initiating actions or plan~ which are to resolve 

conflicts among di.f£erent interests, or, in the special case ;':".promote · 

particular interests. Policy decis_ions 'are ~ol~ ti cal' deci~ions .of a ~rtain 
ki.nd. They are deci'sions which in~lude a time ~e:specpN.e ·;.·is tie~ 
to a basic set of expli•cit or implicit·objectiv~54;. For'~xample,· a decision 

which 'involv~s an i11U11ediate, one time allocatio~ bJ ~ 'res~urce i's a polit.ical · 

decision but 'not a policy decision. A decision which specifies h"ow resources 
I 

are tO. be al.located over time is a ·policy decision. Under this interpre-

tation of policy, it is assumed that there are essentially four elememts, 

in addition to the de.cision making body, which define the nature of a 

polfcy decision. That is, .if we wish to study~ a particular policy or .. 
plan comes about, we must identify four types of variables as shown in 

Figure 1. lO .. 
Policy Maker Course of-Action 

Taking the decision maker (s), or policy ntaker (s J, as the central 

ffgure (s) through which polic~es become operative. four types of _variables 

"' t ... 

are i~dentified in Figure 1. These four variab~,es form the ?asic ~ ,. 

political elements that explain the eventual choice of a policy, ran or -

· course of,action. The four elements are: 

1. The var_ious interest groups whose characteristics influence 

and constrain the policy maker's actions. ~ 

. 
2. The values that are held by the int_er~st groups-or are 

.4 

perceived to be important by the decision maker. 
11 

. ~n this discussion the decision maker will be treafed as a giv,en. 
Therefore, the psychological aspects o:f; poli.cy makin~ wi 11 not be· co'hsidere<l. 
It wil·l· also be assumed that the deei'sion attempt to maximize their own 
interests. Th~se simplifying assumptions are made because they do not 
interfere with the analysis of the policy simulation in this study.' 

11Following Kluckhohn (1962) .• a value is defined as "conception ... of 
desirable which influences the selection from available .modes', means, 
and ends of ad:i.on." · . 
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_ , Interest Groups ,.-----------;:ye• 
Decision Maker(s) 

Objectives • 

,. ... 

..... . 

,_ 
Figure 1 The Elements of a Policy Decision. 

3. The objectiv~s that a~~ a result of an analysis· of the policy 

pT~blem aqd that are defined as r'presenting operational 

expressions of the values affect~ by .the ._policy that is to · '..¥ 

4. 

be implemented. 

Alternat~ve policy plan~ or courses of ~action_~at may be 

proposed fo~ implem~ntation. 
. 

. 
~· 

Thes~·are the variables that must be included as components'of a simula-

tion that is used to develop or study policy decisions·. _ 
I" 

A, useful· policy simulation does 

that lead to a particular.policy; it 

not only describe the relationships.' 

should also itldicate what the rele-

vant consequens:es of that policy may be. :A, policy decision is not imple

me_nted in a vacuum; it c~rtainly affects the social systellJ : and usually 

affects the natui;al environment. The ques~ions involved in determi~ng 

the imJ>lications of their decisit?ns with respect to social and environ- . 
~ . 
mental variables present perhaps the most significant and difficult 

problem for policy makers_. For example, when th_ey propose policies which 

affect the natural environment, policy makers must take·· into account . 
di"erse social interactions as well as complex ecologica_l systems. Con-

si~ering the comp1exity of the ta~k it is not surprising therefore that 

in the .pa~t catastrophical consequences have.0

• resulted from seemingly 

benign poli.cies. 

-· 
.. 

-399-

461 



,; 

.· 

Policy Implications 

An~lyt'ical lr, ·the st.udy of ·policy implications can be resolvea into 

t~ree elements~ beginning w+th an assumption ,.t~at a par~icular policy has 

b~en· se_l~,~t~d for consideration (see Figure 2). J 

. ., > . 

) . 

Policy (Course(s). of .actlo~) j 
+ 

Modified Social and Physical 
Envirqnmenta l. Variables .. 

Independent Social and 
Physical Environmental 
Variables· · 

~ ___ ,/ ___ 
~"-· 

impacts on 
Values 

... -, ' 

Figure 2 The Elemep·ts of Policy Impfications 

Figure 2 implies that a policy is designed to bring ~bout (1) modifications 

in a particular set of social and environmental variables, which combined 

wi.tl'i (2). a s.et of nonm~dified or i~dependent s~cial and envi~onmental . . 
variables cause (3) certain impacts on the values o~ the different interest 

i:,·o 

groups in the social syste~~ To study the impli~ations of a given poJ~cy 

it. is neces~ary that these three elements be made explicit, again involving 

the colle~ti~:m and analysis cj.f much infol;tion. 
12 

There are two argUments present~d ,. On~. is that the impllcations of 
. . 

a.policy can be evaluated in terms of the~modifications of social and 
. . . . \,. , . 

• environmental variables. The s'econd argument is that in an'alyzing policy __ 
, . ' . . . 

impJ:ications 

or negative, 

.... 

our basic interest is to insl.l'Te that desired impacts, positive 
. ····)/',._ . . 

wi11.:.e··effected On t.set Of valal>s th~~ ,were ftermi.nants 

I ., 

12
Figures 1 and. 2 wh~i:L~Q'!lbined.; ~resent a'·p·olic¥ ril.l that fits quite 

well in the policy framework,""cl.esc!1bed by. pye CJ97!l· , .. '\._ . , 
.. 

' .. 
~·· . . 
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l l. ·• . 
l ... of the policy. These inlpacts are the Tesult nQt only of the modifications 

in social and environmental· variables that are- -Intended by the 'policy, .but 

also of indepenqent socia·l. ana· envi.ro~mental vadables .that are not under. 

·,, ( . 

., 
Xhe control of th~ policy maker(s). 

An example that demonstrates the above argume~ts might be a p~licy 

that is intended to increase,recreational opportuftitY·fllld water supply. 

./-,.: "'· 

'!· .. · 

.. .. .·. 
The environment is mod:j.fied through ~e constru:tion of a dam whicr results .. 

• in a lake that can be used for fishing and boating and at the same time. 9i-. 
\ • • ' • • • ?"'"· ; •I 

is a reservoir that retains water. for usag~ ~y consumers. Thus po i t1ve , 

impacts are eff~cted ~ith res)>ect to the v_alues of recreation and water 

supply:' But one environmental variable that is not under control of the 

decision· makers is the degree of precipitation. ·If there is little precip

~tation, the impac~s on recreation and water supply could still be negative. 
. . "' . 

PROPDEMM .Simulation 

As will be shown in the next section,· the elements of :a policy dedsion · 

and its implic<lticns will b'e integrated· into the PROPbEMM simulat.ion. The 

. common and basic factor that will make. such an integration possible ai:~~;th'e 
}~t 
·f'.1 . " . 

value- concepts. The analysis here assumes tnat values are fundament;al ·t~ · · . . - . . "' 

_policy decisions. They· enter into th.e policy process as motivating f~ctorf, 'i .. 
. • •. <'\~r'l'.-<'~: 

'for social and P.Ol.i tic al groups and· are necessary for its· completion ·when, . , ·/};• . ' . ,,.. . 

.~policy implications must be evaluated in terms of .;impacts on the _same vaiu~s :t 
/ 

·Altl)ough a 4etailed description of the. PROPDEMM siml'Jlation will be ... . . 
presented in the next section, it is appropriat~ _here to·discuss. spme of 

i1;s ba~ic f_eatures".and obj~ctives, in order to ·relate thesr -~o the 
~ 

PROPDEMM' s basic assumptions. ·By theoretical underpinnings which govern 

describing the,outline of the PROPDE.MM·simulation at this point, later 
' (' 

\ 

discussion will be facilitated. .?:' 
.During the past two years, PROPDEMM has been developed t.o sil)lu,late°'~ 

decision proces~~s which involve eolitical and social-~cological inter-\· 
' ' 

actions. The conceptual organiZation of PROPDEMM is at a fairly high 

level of abstraction •so that the 111ode'1 is general enough to apply to ·a 
' -,,· .. 

···number of different pelicy pr~ble'!ls. · The program has been organized to. 
I ·~ 

help accomplish the following_ four po)icy p~anni'!1g objectives: .-c· 
. "'-~ . 

·~:~ 

~· 
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. The dJ~rmination of poi~."cy 'planhing outcomes,·: in terms .. of 

. • ~1' " ••.' ; I ' 

val't'.. impact~ 1 which 'are. ~ssoc'iated with sp,ecific "courses of 

1:. 

a~tidn foT giv'ei:i s/ates of ~oc~'al-lkologi"cal ·fact.ors. 

2.. The .determinadfm of that. course 'Of·· action, wl:dch ·niaxiiDizes· 
. j.' " ,p. 

given values. . .;\r. /4 -..(( LJ .6: 

The determination ·of t.he 'poli t4:4al · feas ibi Ii ty ~f\a give~ 

~· I . 

3. 

. ~ourse of action. . .' ·~ \. . . ~ -~.. .. . "· . -<~~~. ":'.:1~ 
.... . "'(.. " . 

4. 'ftie ideptifica~ion o.f t:ttpolitic~l ~'trategy to pi'omote a)~" 
... " fpart~c~l~r ~o~~~ df ·;ac. ~~tnrz.ea!i~g its. ~oli ti cal ·?~ ~ .. ,~ ) . 

. feas1b1·hty. 1 .• , : ,, ,. \ .. 
. . Thi progr~··enab.les" a de~-...:...Ji'!ir.;~·-·~o; interact ~th ComPuter ·aci:.•ssed. · \;-t 

data and r~cehe fee:db~k ~~-:.ning pos,n;ible impacts .from. various d~ci~ \ d~ 
. . •.. . . ' ' ·' . .. ' . ., .. ' ·" .~\-

. sion~.. Among the input data i.~ .. informa~ion ~o~cerning .... ~lw. value: rf~fav~n:t. · .. ' . ·;· 

to the d'eci9ion sy,stem; cr~tica1 s~ci.a~-e'c,Ologi~,:11 Vfir~91.es 1 _the_ l'nipa~t5 .. ,.".,. ~:··~, .;; 

.o~ the~ v~~iables on ttl.e.·spedf'ted value._s,.·ans.f.certaln.bt. ic.po~i.t}c·~1. /«·~/~!-.: 
• . . , . . . ~·· ' ...... '• ·fll 

'va:riabl s as related to t~~-same values .. · '. · ., . '"-!-. . ",y ... ~· 'i'."t(.<~:.t,~ 
• . . ' ·~· ~ • ~ • . . . . .1:;.. . . ~- ; \ ; \ \ •. . .. ' 

.. in using P~~OPDEMMj a cie~f_sion:,m~k~r: ¢~~- ind:j.c~te- what·~-.d~ci~ion •. : ~·;·~ ( ~.; ... ::-.;:f 
principles and ~t?~ndttions apply i1i* -the· ptflnning: ~t po'licy ·Si tu.af{.~ri "· f:tpm •. \· ;-~ · ,~\, 

' whicp the com_pll't.~r w~ll ~alc~l~~e cO.n.~eriu~~'.c~. f~· t.erm~' o<~the~~~!r~c~_.;:·. . ·. -~· 
. . . • ' "" .. ·" .• . ,. '· . . 'J ~.;., 

.':'al.u:·s •• ~eld .~Y diff.ere~t ,in:e.;~s~- ~x~ups wi~Jii~ ~he s~st~m.·: . .;~·1~~-i.cy ;.'.:',~.~ ~·'.:.::·'~t-~~ 
· maker will be·. able. to ;-identify. var!l:ous .tr:pes of \nt.:~.rrpl~1on:;lt1.Jl'S;:'. ii.mong ~,. · .: i~/t:-~:; 

'-;--·- -=· :_ ... ,. -~ ···'- - ---~;-e{s · ·· lue~ .. ;:·-..:Ttie·-3,rra1;srS'··o.f---t)'tese.-r:fnt~r-~~at-ioosh:i ps--wi.lf.~~i~e.~=------ :··. ~i:~~ 
, us .£u1 • ~ilsiiih~s ,intf '11~~b ~:·~~ ~~ ~nl t~P le ~i;j ect:i~~';Pi~i;p~;. ;.l,{<O~as : . _;,;:, .,, 

·~ .. 

~ b en •t'he approach ._used in:_ th~. 'comP,!ehensive. Williall&et-i:e• river bas.in' stu4y. . .. 

... 

- ':v; ~ . '. "··:' .......... ~ .I... \ ·1· ,-1. 

" '.fhe second objective i~ i~dicat! ve· of. a~~t~_e~. Cis~flil1~ p_rt~r1Jlllllle? .. . 

c_apabil~ty .. Fo: example, a' po1ic>;:_ ~~ei; .~1:Y }'_is~ ·to- ;mjximi~e a: given :oet-_ . -~ 
of values. helJ ~by particula.r ··~ndividuals, :or ·'alternatiyely;· he may wis:h , / · . · 

to maximize··~ composite~ of'. the values of. t~e~ entir~. public. PROPDEf•tP.1" ~u1' . · 

• en,~ble Cm' to cal9.llcite. the co~rse 6f· ac~i~n' wh(ch, ·i~s 1.ikely ~o m_aximhe: 

<~ .. the_. sp,~d. se_f bf. valu~_s' ~d ~~- de~:. e ~~iit:y i.?· .r~i~t'ion ;o .. given 

. : _ .,cours.e's of--a~on·. ai;id soc\ial-e·co].ogic l state\ PRO .. will -ei·so .· .~·~,r. 
.. indicat;: ,th¢~ cours_es' -bf .ac"ti•o~~-wh · · hav.e_ t~e 'i-g~es_.t .. pro~a~ility of .._-. 

ach_i~vii:ig. the~·:~b~ve ~ype.s- Gf object"vf~ and w_ill i~~i?"t~ s~cial- · ~ . ., 

ec_o~~gic~! conse~'- .related to .a L~OU'fS~ of action. _; 111:,se calculat~ons 
·. . . . . 

\;; : \ 
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j .... ... 
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· .. -~.~:-- ..... "~·~·\~ ~1·., ... :_ ' 4: . 
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~ ' .~ . . 
i . ., .. ir • ' 

·:~ ·\l•.a;~ th~~> ~~pecially helpful in ~roviding feed,back 

.. · evalua~tern~tive· pp,licies. \ . 

•, .. , '. . -", .. ' .. ~ . .. .• 

- ' ~. -··~.t .. <~ .. ~ 
I">;· .• "itJ''f;: . ... ·~i· 
informat:l~ri _.and 

.. 

. · ~.t:.~ The third ~nd fourt~ 'ob·~ective9 w~ich PROPD~ ·cal\i hel
1

p 'C;lc_compli~h . 

'· deal with ·.cruci.~stiOQS .generally coofronti~g policy ma~ers · .. Is 

, ' 
' a ·particu e of .action polititally'feasibfa and·what political· 

strategy~ . _folldwed to promote' ·-it.? 1'he · ROPDEMM ~ccounting sch~me,:> 
) · u·sed, to· ca e the political· feas~bili ty of a spec;¥ied course of . 

..;;,· (;act:i:on is essenti~11/the saine as that.Jls~d in PR~.l'!l .olit.ical r~-~. 
~- feas.ibility. .. cakulatibns. are especially :useful in <;lar4_fying th~ nature 

';of polid~a'i·· ~n·teracti~ns"" a!nong i~terest groups ~political participation, t 

and ,policy respons~venes,s to public demands. Since .the Politic::°al accounting 

. scheme· in PROPDEMM is s'imilar to tlf_~it;, of l>RINCE.,· the determination ·of ~ . 

suitable politica.i; sq:·ategy also follows the PRINCE pat~ern. Th;, definition 

and analysis of a-1 ternati ve political str(!,tegie~ enables policy~-kkers. to 

. investigate~h.·e i~terrel~tionships b~tw~ stated objec
0

tives.an . certain ..,,· 
- . ' . .... .. \ 

·. · poJi tic~J v~r~abl'es. · . < .. · . '. · . . . · .. 

' ~ ., 

.(. ... 

.; 

~- !. . .. _ •.. ,. 
·~~ ·. -;;-:.('. 

.. • 
' ' 

......... 

. · As. c~ be determined from this disc~ssion, the format of the P,ROPD~iM · .,.g '·· . 

. simulation· is col)lpatible ~i th, and ~losely follows, the .anal.rs rs· ?·f ·a_1 - ""':~· " 

::~'i:.,)icy dec,ision and its ).mplications .ptesente~ i,~ the ·_first s~ction "of . r i . ·. ~ 
'. this ~hapter as depicted .in Figures 1 and 6. ,Thus~ the b9sic data included . 

. _, i~ P~OPDEMM'f.g;..definitioh of a p~'licy .pJ.anning~. cision pr.ob~e_m ar.e _the_ t, . 
. ' ·. 1.4 . ~ - 'lt ' 

---:·· --- - ... ·. ------~f-0-l:l ow~-ng-.------ . ·--- .. ""--: .. -.,-. -_____ .. _______________ .
7
• ________ .\ __ .. "'·--.~---- -~---- ----·-- ,---. ·.------ ........ ~ ... _________ : __ 'f __ .. _. ______ ---~·-- _: 

l. A set of values .together w:i:'th art o~d'i.nal utility evalu~tion /.' · . . -
. . ., . . ~- ' . • ! . ~. ' 

i~~ of t values for. i.nterest groups' (Figure 1). ./"· 

.~ · ~./~~ of aQt.~ -whl°~h d_efi -~··. ·c~urse of action, eac~ act being 

-'· 

•· . 
·• •) 

...... _, .. 
·~,.,: 

~· · form· a· cQurs·e ·of action> 
,. ,.. . -~ . ( 

. . .. 
. , 
; ·. .• 

•I 't \ ~. ... \ • c . 
. ft::·; • ~ • ·, ·,_:~· _., :i ~-... • Ji •• ; . :·· .. 

--'---'----------...__~ . .,,_. ... . . ., ..... \ 
13F~r a.: · ai l!"d de~crip.tion of. 'lie PRINCE, acc~;rting scheme and,./tie 

. variou.$· .. :possipi'lities for its application see. \'{flliam D. Caplin and ... .,._ 
· Michael ~- 0' Lear_Y. {19lr aRd 1972) · .. • 7 • • .• · •·• • . : -. . ..• ;.. .' · · · 

\ .·. 

-
1~&i,~t~e~ :1:_· :"r.ly_ st~.ted.·..£ .. 6rmul;itio~.:6f

0 :l!u d;fi~e<l· deci_s1.·on p~obi\m 
. can; be· foQry ~~n .W~lll..~m -~·Ferrel c5,Htf5} and. I-{., Ra_iffa ru,:id R. -~.chlaif~ 
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'. '., ... ~ .. ~ .~f envim~mental or social-ecblogical cQndit~ons. d~finer· · 

~· \ :~·~e~s of environmental. fact,ors. and in turn d~;fining. a . -
1· .>i •. ··•. • 

, ·.~'ssible, environmental: state (Figure 2). • . 

.4'.· · /· :f se_t .of outcomes resulting from a ~purse of a~f-~n defined 

·•· .(· ·:;.·in terms of value impacts (Figure 2) .• __ . · 

3 . 

.. l J~;~ A probability assessment bf environmental · eondi Hons and . 

• . ., .. :·.·~~~" deciiion outcomes (implit:it in Figure 2)·. 
'·I . •. . ' '' -i""' 

..• · ~ ~ -~."-:6."gure 3 summarizes the operationU flow aspects:'of the simulation. ;.- ., . ~- .. 
I·.- ·,t ':' ,,:; \ . J' '""'"'' g 
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,.CJ , PROPDEMM Struct~es and Interactions • • 

The funqamental -Hrucfurat elements of°'the PROPDEMM simulatio 

three impact ma.trices, -repres·e~ting the. social:poli t.i~a:l ,· emf ti 

• 

. • ' . . ·1'.· ·:~ ·.i· • . 

and course-of-action compon~nt~ of the p1~11ning ·proc~~fa~;,. Ea'\h matrix . 

consists of a set of number vectors represent ink 0·desfred
1 

or expected · . 
' ' . '" .. 

impacts on a set of defined values. A seven.;.point .. ~ca.le is used ,,io: .... 
. . .• . . ·.• . ,. f 

represent the impact .estimate~, 'the' mea~ing of the~'.numhets be~ng approxi-. .. .· . .'' . 

mately as foJlows: 
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The group·~ltie'impact matrix.forms.the bl'lsis for 'the social-political 
·~ ·~ - . 

interactions th~t ·can be· expect'ed ·to. take place in r~lation· to 'a "plan or 
•., ' ~. 

s'et of alt'etnat'ive,plans. That is, it is.assumed that a policy O):."~·plan 
. ' . ' ~ • '"' J i.l>'\, 

elic1ts react,ns from i~terest ~roups_ because .of the values}~·.( :are . · ..... 

affected. Of course, value commitm~nts are not the only poli~iCal factors~ 
in~olved in ~he planning prdcess. Vario~s interactions are intluenced or 

"weight.ed" by other considerations and group· chhracteristics ,A PROPD~ ~:J . ' . .. ,. 
includes formujftions that take into account the fol lowing ~ocJ.a,l"."political. 

factors: l' 

1. Value salience}- the i.'mportance or signiflcance of a value 
' . ' ' 

to an i"nterest ~rou'p, meas'ied'' along a seven-point. seal~. tQt 
2. Group power - t~e influence or abilit' pf a group{to·obstruct 

· a plari-. or course of. action', nteasured in .terms of a. seve_n-point 

scale . 

. 3. { yroup ·affect - a measure .of the affe,ctive relationship between 

:~~ ~oups, fo"r. e~ample, in t~rms of t.;~di tionaft .. O~J?.OS,itio~ or. , ,. . 

, . ¥bolilf.ration. . . . . ,. . . .. . , 
. • ·"f~ . . ;.ff.4• • ··~·~" '\ ,, '. ' .. -~ ... ;fl 
,;·~·: · <Jro\i do 111atism - a meas~r~.;,of .. a g~oap '"s .adherence. to i.ts .; _ . 

·:·,,,·,•_ p_gs .t~~n;.·~he~. l.i~el~h~oa that 8 group wotJ!d sHift its p •.. 
S~ . Cost-consciou·sness - the importance a group is ll;k.ely.,,t . _:h" · 

• ..... ·:, to tlie·cpSt l,evel of a.course of.action~~ . ·- ·~:·: ·.'~ ~:. ·;~· .. 
. , ~'~ ..• ,c . ' ···,' ., ·..f'J.>- .• ' " _', .· • ~· j'~ .• : ·.~, .~,~ 

·--. -·--· -... ·= .... .;:~--Tue .da~~~-~requi-r-ements~ 1:1-f. -PROP.QEMM..are.. considerable.r-.. s.a.' tlt'4t.1~a.~-ci.,.~:.:,.: 
.. ·... ::We ~h~~!d :,~f 

1

taken to ~SE~f~e.st possl.bl~ procedures· to obtain the·· ,. :. 

~:.,,., nec~sary'.'.dad°l inputs. Sutvey· procedures- can ~e used to obtain tfie
1 

soCial-

.. 'polit;- ~nformation for ~1iich :sevetai m~~ho'dologi.av:.i.been:}~:~~e . J • 

being; developed. Economic and physicai"1'1;oj~ions can q~ten ~~ 1.lse~ 'for'. 
~ " . ' ·~,. . . 

the env:ironmental d~ta inputs.iii while in ·cez:tain ~ases ·it will be- necessary •1 . . .. ' . . ~: . . . . 
" . to carry out specific Studies or devel,op. expert-generated information by .~ 

'' 

:, . ~-· h's.ing techniques ~~: )~f"elp~i. . .. .' ,· t , , , "' 
·~ .. · ;. In additjion to. s'O.cial:..poli ti8'1 inf~~ation; p:lan~ers',: and policy · · ,, 

d· t . -~akers' must~~so c~.~ider ~he, .. e~fects 'of s~cio;.ecbno~~a~d physic'al eny.ilon~~ 
mental fa'" ors. ; i:Hfse e.ffects caii be define; as· the im):>ac~s 0£. a given,, :~ 

" ·• state an~.g system~·s e~\rirqnrri~nt o? a se.t of vAtu~,.;. An en~it~fo- ·. < 
.•) ilertta.1. ate (Es)f iuialytica11y· ~nsist.s of a set of environmental factors · 

WI (EF' s), wherf -~~ ;latter are. ~~f~n~d 'as. ce~ain· aspef;:s, of J~he. ~l~~~ing 
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•• 
... The environmen~al impact matrix· provides an ~xcellent way f.o~ 

evaluating "resbur~e capabilities and expected conditions without "1ty· 
, • I ,,J 

plan,''. as stated, i~ the Principles and Standards. It also presents an 

~xtremely usefu·l approach foJ! developing alternat,ive Elans that y.e 

closely tied to public preferences. qite can pinpoint the types ~-f plan

nirig programs that are desirable by. c_omparing the group vaJ,ue imp(~J 

m~trix with tke environmen~al j,mpact ma~rix. Thus, if the envir~nlii~ntal 
impact .matr~x indicates that for a given environmentai •state there is 

. J 

likely to be Uttle,recreational opportunity, while the Eoup value impaot 

matr~x ref~ects _'a strong interest i~. such opportuni t; .- t en re~r~a:ion 
pi:ograms are ·clearly :i...ndicated. · PROPDE~ includes formu · · ons th~t pro

v.ide the a~alyst with( indices th.at provid
0

e comparative· measures of the 

value impact vectors for both. matrice·s. 

The third ~ajor data component ~f ·the PROPDEMM simulcrtion concerns 

. ·the impacts from· alternat.ive plans O! courses of action {CA' s); The 

relevm11; courses of 'actio~,are defined 1.n terms' of activi'ty categorie~ 
' - . ' - . . - ' . ... 

and a sequence of ·decision steps in relation to'a given environmental 
.,l . . . . .. • 

st"ate'. _The impact data is presented in PROPDEMM -as part of a course of ,,. . 

action o.utcome matrix,· as shown in Table IV. Th.e. in~lusion of this- matrix 

makes it possible to ·carry out a detailed. and: ca'.reful examination of the 
"" . r : . 

consequences and feasibility of alternative courses of ·action in t~rms. of, 

value impac~ .'. By us in~ PROPDEMM,· sp~ci'fi>c information. about trade-offs. 
. - . . ' . . 

for va~ious groµps can be generated. ' .. 

-~]l-· .· _data:pr~.~ented in Table.IV·ar-e es.timates.o.f ~ikely· i.mp~cts dtr~-"· 
the ned set of values that may resul 1; from the Level B~ plan for th~1;i 

. .\Vil iarne te...' Basin~/ CA I~· and -#four ai ternative· p_lans ~ CA n through IV. ·. ;·/ 
• • • ' '"!' 

Since PROPDEMM assumes uncertainty both' with respe~t to the envirqnmcntal 
. . . ~ .. .. . • '' ' . • . ..t .... :J>: ~ 

state an4 the .outcome of a, c,a·ur:;e•of. action, several' outcomes must be 

defined, each being associated with'. a: ~specifi.C\.probability_ .. For each 
·. • ' 6~ ' 

course of" action a~d .a given environ~ental state; five·outcome vectors 

, can be re.a~ 'into th«: simulation progr,am. These ou.tcome ~ect~rs_ !=:~n the~. 

be compare~ w"ith the value vectors in Table I .. By comparing the .informa-
. . ' . ' . . .. . •· . . . . - . .r . . 

tion. in Table IV with that _of Table I one .can determine how closely the 
'\ 

expected outcome; of1'a 'g~ven plan"'fi ts. the outcome desir~d by different 

·.interest· grouP.~ The ~~sultin.g inform~ti:on -.can· ~e ~used th dete~in~r the ·· • 

. , ·' ' ; 

•, 

' 

'. -. 
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Table IV Course of Action Outcome (CAO) Matrix for the Williamette Basi 
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" • social a"d political feasibility of a plan, and can aid in det,ermining' 

what modifications are necessary in, the plan. 
4 

... PROPDEt.t.f is a rich model in that it can be used to derive- several 

kinds 9~ informayon f~~ a ~umber of different purposes rel~ting to plan 

formulation as ~ell as 'plan implementation. The utility o.f PROPDEMM can 
I • . 

be demonstrated by describing a progr&mmed p-roces's that enables an analyst.· 

:t.o deterJl!ine the political fea~ibil.ity of alternative ~ns~ Other pro- . 

: gram"med procedures are being dev.eloped that will ma)'e .it pos~.ib.le .to 

evaluated intervention strategies that are b~sed on stimula~ingpartici

pation and increasing the. inform.n .alaila~le to .·the publi°c. Table V 

presents the info:rniation output that results from the calculation·pro

cedure used to determine the 'political /easibility of five alternative . 
courses of action for the Wi lliamett.e Basin. The totals represent the . . .. ' . - ... . . . 
final indices that are.relative measu~es of the political feasibility . . . ' .. .. 

for the plans in question.. It can b(r seen that· course of action 3 \~ 

relatiyely ~ore feasible than co~i:oe ~f-action 1, fo11 example. 16 
. . 

The· indices in Table V are the final outcome of a computa-tional 
' . 

r- process that begins with a measure o~ the· differences between the outcomes 

. 

of the seve,ral plans and the impacts .. desired by th different ~nteiest · 
'• 

groups.· This measure is then.subjected. to~ w~ighti g~ process ·that takes 

into account the social~political factors defined as sum-

marized below: 17 

1. Measure differences between group va and cou.rse 

of action outcome veeto~s. 
' . ·2. Weight index b r l' • y sa· ience. 

index by' probability. 
. x 3. Weight ., 

.. 
4. We~ht. index by cost. function: 

i', 
16~; .:.11 differences betw.eOn L. irniices for CA' .. 3 ancl s!.nd c~· 5 . 

Land ·4. respectively, indicite that tile formu'las used in the model wiH 0 

need .to be adjusted to ~ncriase the sensitivity of PROPDEMM. '" 
l . ' . 

! 7For a more detailed·descriptlon of the computational pr~ess, see the 
author's dissertation (Mulder, 1974) ot the ·study by Hoggan, ~t al. (1974). 
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Modify index with measure of group interaction effects. 
• 

Calculate the feasibility'index by weighting the index 

'l. ~ obtained in 

\Jlo1icy/Planning 

step S with power and ~elience .. 

Simulations and the Principles and Standards 

" . The description of the PROPDE~ slmula,tion components and interactions . 
\ . 

has of necessity been sketchy. Tile primary aim has bee~ to show the 

systems asP.ect~ of the PROPDEMM approach 'aRd to demonstr~te the utility 
• ' • w ' 

o·f nio4.~js such as PROPDEMM. hi plannlng ,and'·policy for.mulatlon .. tt has 

. b~en shown thaua computer simul.ation can be very useful in,integra.ting ,. . ,. . 
and systematically evaluating the large .quand ties of data that ifiust be . 
exami11~c1 in comprehen~e planning, as advocated by the Principles and 

0 • _. •• , • 

Til~ approach "described here helps to overcome several of the . . . 
merrtioned il\.._t~e Principles and·Stand~rds witb respect t'o the 

~r~is. 
limi ~at ions 

· e·valuation of Socia"l Well-Being. · • \ 

In evaluating well.:.behlg effec.ts t;he o~ta\n°ing .of detailed 
breakdowns and analytically useful correlations relating to 

• various indicators, index numbers,, and. similar comparative 
statistical. indicators, as well as· dollar vAlues where . 
"Jlossible, pr

1
esents many compJex detin_itional\ data, and· 

~ measurement problems. _. · 'J .. 
., The programmed procedure that is used in ~ROPDEMP/ h~. been .carefully. 

l ' . . 
elated to the plan formulation process that is generally·described in the 

. ' 

' 

. lal')n-ln~ ii terature, and closel,fol lows_ th~ plan formu_lation stefs ".m~n~ . . "4 \ 

tioned in thdi\.P~incinles and Standards. For example, the specification of •:i· 1 

the '!components of the objectives releval)t• to 
0

the 'p
0

lannil\& setti~g-'-' is in . 1. 

fact tantam~\mt to the ide~fication of th~' basic values·tha~ are to be · 
. ~ . ~ 

ac~plished by a plan. Similarly, the identification of "environmen~tal 

· ,~-~~tes" in~olves- ~he ev~luation
1 

of' "res.ource Papabil_i ties and ·~xpected • . " 

conditions with,out any-plan.",.. Mc;>reover, a c~puter si~_l.ation that allows 

for inputs by' planners and incorporate~ man-machine interacti'ons forces 
" 

the e.xplici t con~id~ration of ~n fo~ulation pro~zd res and can be a 

very u!eful training instrument~ · • 

-· Perhaps one of _the most difficult tasks that l nfro~ts modern planners 

is that of creating s~me semblanc~ of order out a mass.· of comp,lex, · 

interrelated.._,and"often e~nflict•in~ goals and a ivities. ,This is the task · 

that has !teen ;,ef"rred .to as' "comprehe,nsi v~ . and repr~sents the ·' 
-I, 

J) ... 
.I 

·486. 
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basic tbrust of the 1 and Standards. The use of~ systems 

approach in the form of a po icy/pJanning simulation, '.including computer-. 
,, ' . 

accessed data ~alysis I is 8 lolutely necessary in a larg,e-scale I cqmprc•-

hensive planning effort. Wit out such an approach the basi~· for the 

planning.decisions th.at would be made has relatively little validity or . . . 
foundation. To reiterate, if t~e intent of the Principles and St~dards 
is to be met, systems analytical techniques t.hat will crable ·decision~ 

:makers to int~ract with computer data banks must be used. It is.only then, 

that comprehensiv'e evaluations will b.e/ossible. 

A poli.cy .si~ulation such as PROPDEMM does ~oi only ·facilitate the 

evaluation of alternative pla~s that must meet the data requirements es

tab-lished in the Principles a.!'d St'andards; it also represents .an excellent 

instrument for obtaining putilic part icipati,on in the form of social-

poli tic~l data inputs .. Policy maker~. '1 planners c~n. show representa~i vcs 

from interest .groups ~d ·interested ci ti_zens in considerab'le deUi 1 bow 

public inputs affect the·evaluation of aiternative plans and thereby gain 

additi9nal pubp~ reactions.' Furthermore, pubiic participation cah 'be 

·obt~ned in the analyrt·s of a,l~e'rnative plans, in acco~dance with.the 

Principles and Standards, which states, "Tbe trade d~f among alternative' 
·" .. .. 

plans should'be Clisplayed is .fully as possible for.the-coinponents of all 
• 

objective ... ~" and that planners should, be "making availa~le all plans'. 

reports, data analysis~ interpretations, and other information· for public 
I 

ins_Pe~~ion .. " 
. " . . . \. ' .. 

. The use of complex policy/planning computer simulations' requires con-:. 
• • \ • • o ' ' I 

siderable f~arity with the progrananed interactions-.if accurate ana.lyses· 
~ . " . 

·are to be carried out. However, a·poli~y m;ker or member of the public 

could, with minimal assistance,' learnt~ interact w~~h~a 'simulat~on sfich 

as PROPDEMM in .a d.ay. 1'tere ~· distin~tion shc(uld be drawn between a 
I ' , 

general understanding of a simulation '5 processes and the meaning of these 

·. processes in· the ·pla!1rt.i.ng c~ntext, and. a detailed kn?wle'dge of programmed· 

procedures and formulation~. ~olity makers s~ould be able to interact 

· . wi~h ,computers in the use _of sintulation •• and ~t the same t~m~ 
. .. 
assistance· of staff personnel who analyze'd the pl'esented data 

• • G • •. 

·detail-nh· appropriate org,fuizational arrangements and· the 

487 ., 
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, 

. .. ' . 
ln~reasinaly valued real~ty. 

To conclude, the discussion has ·shown the heurhtic .and tnalytlcal 

possibilities Of a S}'StOU tec~nigues. involvtt<a th~ USO ~f a COlllpllt'or 

simulation. Heuristically, the user of 4uch a iimulation is oncouraaed to . . 
approach plannina and dechi<lfl uking tn·a systematic mann4'r. Ho h able 

to observe tho consequencos of his own intervention in a simulated 
. ' I I- ) 

pollcy1planning s1 tuation by .analyzina"the model's ou,tpun. · Analyt lcul ~Y, 

the ~pplication of a simu·1adoo suc.h a's· PROPJ>Et+t to po.Hey/planning -
I 

situation!! can at.cl in improvinl the .deci~ion ~rocess. Further d~velopment 

in systems analysis meth~ology protllhes to increase the effectiveness of 

pl~nnin~ e'rfor~s if ·the.av:ailable techniques are· used. 
. ' .t . . 
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PUBLIC PARTICIPATION, 
I .""I, • 

•· 

C9nsultant in Public Affairs· 
. .a " I . • ' 

· Seattle,· Washington 
'• 7:>.·, - / > . . . 

' I • 

. .. ·. ' ~ 

' 

• 

I no~e that ) am the only ~oman here, ~xcept for one of the observers, 

' 

·~ .. 

I. 

". "' whein I. am glad ~o see-.:thus, f am· bothth'e token woman .and th.e token citiien .. 

.o 

Ii· 

• J !"\ ·. . • • •• lr 

This ·is no accident .. Middle-class, m.iddle-aged· women like me fc>~ ihe: bulk , 
t ,, . . ,I • • - • • ~ ·11':';1-y .... \ ' 

o,f 'public tsarticj.pators, because we are· about the .only one~ who ha• the time· . 

··. S:nd,.'~ney to d~ i-<-: ThisJ.s :
1 

changing. ~o.w (and,· a~ you cari s~e by nty biography, 

• the ·change:is affecting· mej too) because. more·,and more women _a.re .wotkinA,· · 

.··entering ~rofesS'ions, ot',dpihg other• things. ~Thus: j.n. the'futut~. I ven women• 

won't be"- able to participate! so easily. 

ways of inducing pa~ticipation from all 

no participators·at all.r' 

If we don '.t figure out ~ome better 
l 

parts ·of society, '.We' will e,nd up with" 
• . ' • . . . • I • I 

C:· .• 

Some.of you have'heard me talk before. ·I hope not to repeat myself,. but 

~i may, becau~e several years_ of additional exp·erience hP.ve not chan~ed my ideas 

very much.· . ,_ 

.. ·· 

What I p~opose· to do is .. say something about Citizen pa:rtieipation in. general, 
• ., " . • . 0 •' ' ' 

and· how it· .is ,address,ed in, ~he Princip'le~ ... and· Standards:~. then something about . . , . . 
the problems ,of public participation ancl how they !hight be dealt with, and 

finish,with some miscellaneous ~dvice. 

' 

.1. 
I come from'°the firing ll.ne of citizen participation,· I 'II\. not a theoretician. 

. .. . . • -- . • . d • ' . -- . ~ ,, 
My academ~c training ·is not in ·planning or sociology o:z: psycbo)ogy (not to mentio:n 

engi.rieering). I'm just out there doing it as a citizen, like many others .. 
• . . 

But I have been doing it for a long time. At"present~ I am supposed.to 
. / ·,, .. . . ~i· . .. '.. ' 

advise the State Department of Ecology as a· member of the pub"lic on the State 
# . 

Ecologieal Commission, adv.ise the Bonneville Power Administration as a membe.r 
' ' . '· • t "' • 'i!i. 

of the Bonneville Regional.Advisory Council,. advise Seattle City Light as a 
• 'J ,. • • • ' • ~ 

·member of its Pol~cy Advisory and Rate Advisory Committees, and ad~ise ~he 
.. . . ·. . . J 

- Seattle City administration as .a member of the Mayo-r's Environmental Impact 

Review Committee. I won't go into furtqer detail, but I believe l!!D about as 

., 
-422- I 

' . 

/ 
/ 

I 

;(,_. 

.{· 



... ~ 

... 

~. . • 1~ 

/. .~ 

' ~ ' ffe /. . • . • } ' . . ' , ' 

active a cit:i'.'zen. /'rticipator. aJ you can find; considering the many 'years of 

., ,Cc;>IDDlit~ee .meeti .'tSI hearings._ fl/Jld. O'ther·s,µch acti\rltf•.. . ; 
11 . '· 

;! ) :.J I ~' 'I\ 

In add~t; n, now I must fbnctiort partly in that.kind of role and partl){ 

' . 

ori the ifthez:. s~de as a member :of a-Task Force for cit~zen Pa~ticipation, · 
planning' .for· water resource's and waste treatment for ~· large )>art of ~he. 

. '· . . .· . ' . . . .6 
. • Seatt'le a-re.a--with a populiltion !Jf about 'R m'illion, llJld a grant .of $1/3 . 

-~llion· .from .t~ .Eo:;rd ,Foundation tC> help ~s d·~ it. A{ic(let .me tel,l you 

'-..'. ; "that w~ are·_ nevertheless having a difficult 'time of it ... w~. participate 
'fJ ' • , 'I ' • - . • " • 'I 

pe!scmally as citizens, and we help' elicit· partici.patio~'l from ot.her ci;izens~ 
;c..bng ~s go-b.etweds between the c.itizens •. the consultants·, the: elected' : . 

, ~ff.~ipls, and the 'bui:~a~~rats. (, ', . . 1- ~ · . _ • 
/.. , There a~e ·pe:ple ~ork.ing oii~thtle tpeoryfof....;pub~i~ par'ti:cipation, ·and I 1 . 

. / · wish .. ~hem. well. 'Th~ory ·~r academic app~oaches are just not my cup of tea, 

;_./-·as pract}CaJ. experie:f1Ce. is. - That. br~ngs me to .my ,fi~~ •pi~Ce';.of. advic~_:· 
. Get somt pr~ctice a~:a-citizen yours~lf. Be a citize}l participator in 

. . . . .. ·' ' ·: . .. ,.. 
someth!~you'~e .interested in--sa'li.ng a· historic bq.!~ing, changing a 

highway r.oute, .influencing t~e school board _or the. dJ.ly council, If you 

find it hard to sp~re. the tinre, · that shouJ,d adQ. to your respect for ·those 

who ritanage to. y '• 

. . , 

..... ,· 

-- ' 

Citizen Participation· Today ' 

The _·recentl:y:· b1'.Yr.geonirig interest in public participation is, I .believe·, ,I 
~ ' . 

a developing part of our st~gg~e for democracy, or if you will,· a part of 
\ "\ ' \- > . . ~ 

.the effort to contTol our 'desvni.es in this country. Ii Is one a ~t a111ong 

~any to ma.ke ~ur .go~errunent work b~t-ter. Citiz.en .part~c·ipatio~r-s one ~ay · 

to deal w~ureaucracr/which is ~o hard for ci!~z~ns touaffe~t .. Elected 

efficials~t'ome and go, but the pure~ucracy &oes on.~~, · · , 

·Interest in ~bli~ pa.rticipation iS even ~~lat~lfr, ~he recent ·c~nse of , 
.. ::t~::i:::::;t i:o m~m::::t:: pr:·:~:t u:~::i~u:~;:~t~e::erI -::~::~et:~( 

w~te~gate Ci~ the b~oad· sen;e of .eJerything that ~urrounds it).has caased.Ji. 
. . . . ' ! • . 

cata~l:r:sm that our s~ci~ty ·.Jill be long in ~ecovering from. ;. Perhap$ that is 

the wro~ ~etap~.Pprhap~ an. eart_hquake is a better .one--t~e immedlate 

shock has ft\adassect, but giant forces arll' l)Cing underground in ne~. shifting . . 

> 

·~ ·configurations. It may ~e generations before we realize what th
0

is earthquake ·. 

( 

of ·1974 meari.t--and me'ans--to us. '. 

' .... 
' 

. 4 

.. 

' 
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Other: factors are .both signs of and causes 'of chan·ge, like the a ven.t· 

.. ,, . 

... 

. -
of reveiuie_.· sha:Fi~g, a~d the apparent turn of Federal inter

0

est from la ge · 

cities bac.k to S~ates ··and Cotinties • 
. '/ ,1· 

· 'whe~,ever'it came, from, and though it is not uniformly ·defined, cit:izen· . 

•. (. parti~ip~tion·has become' a standard ~ongressional directiv~ ·in new 1egi~lation, 
. . . . . . . . •.\ 

for example in the Water PoUutiQn. Control·· Act Amendme~ts.'·of ~972,· an ~r~a in. 
01 · ·, :;· • • • . ·, I .,. . · , · ' 

which f :~1tizen. partici~ation had~ hardly been tradi~iona! over· th~ _years. "Loca~ 

'goverrim~nts, too, are' including such directives. in '1ew legislation. I suspect. . . i • . 

that .many bureaucrats are not happywith· this ·trend:' H~~~ can .e~£'.rlence~ 
< profes~ibna.ls welcome the meddling of troubl~spme amateurs in their business·~ 

no matter ~°" ~ell meaning they are- ~anci aren't ~h~y. C!-1 way.s? Ne~ert~ .. el ess, ~ 
'congress directs~ and bureaucrats have to cope,. what~_ver· t'heir- inclin tio~s> .. 

and P::1:::~cipLes ana ~tandai-ds ihemSe1~es ~~~: ~espOn~.: to changi:~ \ublic 
ideas .. ' They haiong hist.cry~· brf;fly re'!iewed in- the E~~i,ionmental ·~pact 
Statement;. Ga~bb discussed this histpry la~t December in conn~ction ~'ith 

. . . ;"'7' .- '( 

a Pacific No?:thwest River Basins Commission meeting--at which, by th~way ,. I 

may have beetl.'_.the. only ~it;_e~ .. · Possibly many of you.here have heard about it. 

This history shows the ·significance.attached t~ the Principles and.Standards· 
.. • • ·• 1 ~ JI' •· 

and is an indica.tion. tha·t they a~en't.settled for all time-~they will cl)ange 

ag~n. c·itiz«:,n pa~ticip&tio~ is giv.«11 rather perfunctory .~reatm~nt_ in the . . . 
. . . ~ . 

Principles and Standards; especially in·compa~ison with som~ of the other 

items. However, .according to Mr.· Cobb, •·i~ was gi~en co'nsia"er~ble .attention-~ 
,. . . . \ . . . . 

in the drafting and review- -and caused num~ous, of the a,lmost . 12, boo, ·comments 

that. wer~ rec~ived ... He said 1:hat. the area w~s .strengthe~ed' after f. co~e~ts ~ 
• • ' ....-. 1 • • . • , • • 

frqm th~public. He also said citizen participa;tion is crucial to make the. 
~. •. ' 

Pr~rtciples and Staridar~s. work,, that they don't solve ·how you get participation, 

but that it l.s ve!y important to get it. 

Environmental Mo'\fement , 

At. this poin_t I want to sa~ something about the. envJo~~~~al• n{~vemen~ 
p.nd its effect on the public involvement scene. It .has~:en 'said that the 

environment;ll hol)eytnoonis over~ and.maybe it is--but the m~rriag.}isn't.· 
We still have to figure o~t h(>w to get along together from·no"!-~n,.bec;,ause 

there's not going to be any divorce from' the environment. A lot of the-demand 
4 I 
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for ·ci ti~en participatiOn .comes ~rom environmentalists, and frequen.Hy it is 

'' 

.. . -
. based on th~ir desire to stop· SOJ!l.ethlrig ;~hey don't want--and maybe something . . ' 

you do· ~ant.. Naturally, this irritates ·you~ and you feel that they are:· being > · . 

. devious, but the-re i~'.n~hing{.i'ntririsic.ally,.W'rong wit~· i~. A person· uses 'the 
. r ' . ., . , . , ;. . _,.___ "'· . : • 

tools ttta.t come to _hand, ~nd, if Citizen partt¢ipation has been lacking in the 

plaM'in} prp~esi, that ··is":a legitimat·~ compl~int. · Litigation h4s always w~rked 
'. this way·. Cfelying on the iiilf>o-rta~ce~~· l?r~f>~r proc.ecitire"S) • and 11:as, been fairi; • 

resp~cta~le over the yqrrs~ .The.other s~e._.>he devel.opm~nta.l' side, has ~lways 

. ) used these kinds- of t,echniques f!eely. I~'s an a~c~pfed .~ay•_to.d00 .. things~".""'', 
~specially-if somebody.<?n your side' is doing it .. It's part of the way government 

I' 

works. 
~ . . ' , - ' 

\.,. . • .One of the most important ~ff ects of the .environmental inove~ has. ·been';to 

help.open u;··.the.process, for example as :i,s requir~a 'in the N~tional,Enviro~ental 
·Policy Act. 'th~·ide~ is to t~ink about·and ex.hibit the consequen~es of what we 

do ·before we do it--before it is too ·1ate. · Obvi~usly this can be a nuisance, 

:, and ~h.ere are urid~.ub~edly ways to improve' the ~:ocess, bu~ 'can, a~y reasonable,'. 

· p·ers n quarrel with th~ goaJ? Yet, this was seldom being done before NEPA, and 
. . . . -· ~ ' . 

.. 

). 

I'm afraid it•s"not .always done adequately no!f, either .. Mo.dern life is compli:.. 

cated.--we. have to take things into 'considerati.<m ·that we· didn't used· to. 'I:his .; 
4 >; . 

trend will continue, not abate. 

fl • · ' Par.anthetically •· but . i, believe importantly, l want 
1 
to erl\phasize ·the 

·seriousness of the environmental challenge. ,I .don't· warlt to get into a · . . \ . . . . . . 

disctission, much less argument,. on ·this subj ec't', which is not what .I .am supposed 

to address. But please realize that mos~ environmentalfsts are.not persons who· 
;~ . : . ~ . 

wish to be lofl.e ~ikers in. acres of wilderness n~eded for some other purpose, 

but are serio1:1sly c'oncei'ned 'B.bout fa2tor~ that could affect the survival of . ' ... . 

· ht1mani ty. · we· doi\' t know what the. -i~resholds really .Pre, for example. for 
. ,. - • .. II . . 

DDT o~· mer~ury _or co2 or· radiation. in .thll (nvir.onm t; or. for some needed 

plankton in the o~ans or bacteria.in-lake bottoms That's why inany (including 
. ' 

me) urge .c·au.tfon in .tinker:l~g with th.e work~. 
: ~truck y'et. doesn't· mean tha·t the ir~"'~:tsible 
alreaqy urtd.er way .. 
. '- . 

J 

Jus because
0 
disaster· hasn't 

chan e that leads to ·1 t' isri' t 
... 

It~s interesting that in spite' of the new empha5.is in the Principles ~nd 

Standards on environmental q~ality,. the approach to it is rather g.ingeriy. 
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For .... ex~ple,~ statement about the environmental quality ooj"ective says that 

'.'As incomes and living. levels -~nc_reas · so~iet'y appe~rs l~ss .willing_-~o accept 

environmental qeterioration .in exchange for additional.goods and se;rvices in . . ' ' ·. . .. . ... 
the market place!' (Page 33, ,~phasis· mine). - And i"n the_ part· on formulation of 

alternative P.lans (p., 100), '' • . . .·given •. , the general unc_erta'inty wi'th . 

r~spect to future preferences for the environmenta.l quality obje"ctive, •a ·single 

·specified "'-i-leyel·of ~chievemerit qr need satisfac~ion for an'>· given: component is 

' n~t likeiy. to .be acceptable throu~h time". No.£e ~ too (p. 103), the gr~at ~are 
·.prescribed for a<!bption·of ~."no development" alternative. Other alternatives 

. . -, . . 

.also need great care~ 
., 

Re uiremeri'ts in Princi. les "and Stand 
• .. • 4 

. wherievet' the demand for public p . icipa tfon come~'- from •. it ex is t,s ! and 

the requirement appears in P:rirtcipl~es arid· StaridArds, sunuiiarized qn the slide.· 
• • • . ~ "' . i 'II .. . 

•. "Participation" 'is _a coi!lpc;ment _C>f plan· for111ulation under the discussion of · 

standar~s. ·and ·"since it is shprt, I w~ll quote ~- (p. "96): \ 

I 

· '
11The actual deriv~ion and identification of components.· ·requ.ire 
: .,. - <{l ' . -

sev'eral different approache.s·. An initial point of departure is the ,,. 
. . .. . . I . II . -

natl.o.nal .and regional economic analyses and projections provided by . . . . 
the Council. These will be·useful 1n a first-cut definition of the . . . . . 
economic p~r.a:meters of· the components~~f the objectives_. More detailed: 

defini~ions will require in-depth ~·onsul tatiop :with Federal, St_ate and .. 

local dffidals fa~iliar ~ith "the·' planning setting. Direct .input ~rom 
the public involved at the local arid regional level is important, 'and 

will be accompl~shed ey: 

.a. S0lici~ng public opinion early in the plaryiing process; 

b. · En~~ur ~-in~ perio~~ e~p~ession.of the public's' vj~ws orally,} • 

and rec rding the1J opinions, and considering them_; . 

-C. Holding public meetings early in the course of planning to . ., 
advise the-public of the nature· and sco.pe of the study, 

opening lin~s- of. communica.tion, listening. to the needs"• and 
. . . ~ . . . 

views of the· public a.nd identifyJ,ng int<erested individuals 
t .. , " . . . ~ .. .~· and agencies; 

. ' 7 • 

... 
:_ v 

d. Making available all plans; reports, data analysis! "interpre~ations, 

· \~nd o~her informa~i~n for public inspection. , 
• 
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Efforts. to secure pubiic ~~rticipation should be pursued vigoro.usly 

throli-gh appropri;~e· mean~ .. , of .q,u~ic h~arings", public meeting~. informatio,11 

prog.rams, f citizens -copuni t'te.es~c. - · ,,_'. ·.' 

'. Defiit;ition ··~nd ..s~e~.ificatipri o}...the components of the el)vironmental .. 
' '.• "_; - - / ., . " . . . . ' .. 

quality objectiv~ wilf require, direct consultation with groups identified . 

·wi~h env:b:ianmentai concern/ as wed ~9'·wi~h tnose ~oups withi.n. a planning_ 
• . I . • • , I 

sett;ing fhos; acti~n~ 'hav~ sig~if~antim:paC:ts on Ith~ env~z:cmment. A • ~ 

broa~ .. sp~·ctrum of. public 'groups and interestl:• must be "coiisid~red. and 
' • • \ ' . <.,; .• 

~· ~onsultef ii): ·the identification of the c_ompon. s~i.. !·"' 

• · I . 

. , The pr~gress o~ to pa~tic:ipation is !ntere~tirig. ··The raragraph slides 

quickly from the ationa~ ·and regional economlc anl\Jxses of .the Council, ·~ 

cons~1.;atio~ Ji th Fed~r.a.1. :sta~e. .an.·· d _local o~f_i~~~ls,. t~ inp~t. :J·ro. the public. 
And it ends. with· pecia~ atdmtion 'to environmental groups. ·:... . · . . . . . . . I . . . . .· . . . . . "" . ·, . . . . I 

Mr. Cobb des.c_~lb_ed the 9itiz~n.participati_on process rec~mme~uel·a~ '~tera~!~~"~ -.·;;r. 
but I 1.in not sure· it· is quite· detailed enough to ·be ... so .describefi, though l,is •\.:__/ · 

'descriptiOn probably gives ~·clue to ·its 'legislati~e hi~tpry wi thiil' · t'he Water 

.. Res~~rces c~~ncil .. "that's what they:~xpect i~ to tie,~I.11:a~y case;:<t.t'¥ hard, 

to take issue with what's here, short as it is. Ncite~ords· l i-ke "early''· in the 
~ , . ... I . ' ' . . 

proces~, "perioqic''. expre~sd.on, efforts should be "pursued vigorously". 
·• ". G 

. Why cl-tiz~n Partic'ipation? 

Just w~at do we mea~· by citizen pa.rticipation, anyhOw? Is· it ~ppo.sed to 

defuse opposition,-· build consensus. seek citiz,~n advi~~. give c.i t~ieJs; a v~ice. • . 
~r give ci~~zens con~rol ?_ "~e public is like!y to r~ject. the. first ·and .second--if 

they recognize thos~ goals--and you would probably reject th'e remai.nder·. 11 like 
• • . . I. .. ' 

the sound of therfirst two,· myselt' (Of course, this list is just.an arbitrary: 
, .A • • . • • 

division by me). For' example, _couldn't citizen~ help you identify impacts 'and 
. . . 

: collect i_nformation ~or 1;he~ew accounts? 

role· of the citizens, it shQuld be understood and accepted by 
~ .p . ~ - • .. • • . . • • 

kinds of citizen pai'ticipat'ion wil i' further the ~kind of' pl~nning . , . . ' ' ' ' 
Pri;~~;i.pl~s and Standards? .If this me~ns ci t~Z:eJ¥ \fill. have a , 

. j.Wha-tev~r the 
both si es. What 

envis · ned. in\the 
. . 

. 
. • practical role il11 the p1iYt)iirig process, what is it? This·· is a message 1:hat ~~ght 

,, be sent back from th.is ~obrse to the Council:..~more definition ·of the ro.1e·_of . .-

, citizens. That should ~p deterinine what you do .. 

For~ 

·-to allow 

.-... .' 
most impor'tant, what acftrninistrati ve .and lc>gis_tic things have to happen 

these role'S to be a.ssumed? Each k~nd· of citizen participation has .. /' 
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-427-



/: 

. ~.· 
... e::~"\~·.· I • .. 

i?plications~ and what· do xou hafe 
·c . .· • . • 

seribus thought <and considerat~on, 
' to.~o to'make it happen? 
~ 

and also time ind money. . . , \ . .· , . ' 
.. How to Jet citizen particip~tion , . · \ 

·So, with the directive from the.Pfinciples and Standards, what nei,t? r, 
can It j bring; you a '.m{s's~ge abo~t some ~ecl):niq~~ o~ strategy to 

0

plug ih, a recip~ I 
to tollow, even though' ta!!"Principl~s and S~andards themselves are an attempt 

1i.O frame a reci:pe that will always produce the riQht. resuJ ts .. 
' ' ~ ,,. 

·, · · Like t~e environmental honeymoon; the citizen participation honeymoon is 

over--if ther.e ever w~s one:, The·~ubiiC has seen.that participation oft~n 
. . . ' . . - . .. : . ' ·-

doesn't result in what tney want, it can be excruciatingly dull, it is time - . 

consum,ing, ·and i~ is w~rk. 'E.ven so,· there-are .st.ill so~e people out t}\ere 

• 

who want to take part-. .. Bureaucrats ~ho started out. ~n good ~ai th. to,,do a good·· 

j,ob are disillu~iorfed because it's hard ,'to get people ~o come to meetings or take 
... . . 

likely~~ ~o"~~~- j~st as ~ch.~s 

..: 

..... ' -
the.marriage.(and the Congressional 

. . ' ' 

or regulation or seri:es -:of them may' not mak,e much' of 'an improvement--111ay even -
··wo:r:sen the situation .. ·We j~s~ hav~ to· keep on tr>:ing"to mi.Ke things better, 

.,, 'fairer;' more s~nsi:ble and sensl.tive. 
' . 

In the .real world, how. do decisions finally get' mide? In the case of 'Water 

. . ' . .':'pla~ni.n~', I Id ~~y that declsiins~ are ~ene:r:Jilly made by 'the agencie.s' but·. are 

" subject to·~ pOliti~al veto., °This iS hard on the ,citizens becauie they often' 

c~~·t see .that th~~~av,e had··any. ~ffect-·on tl'i.e decision. It,'s. al.so hard o:n the 

planners, becaus~ .:they sometimes. get overruled by politicians. But what·' s 
• ' ' ' ' '; • ' ' ~. 0 ' ' ,) 

wrong with .that? 'It Is e we do o.ther things' .. and how our government. i~ supposed_ 

to wor~ .. We know every decision is not necessarily the 0 right one," but we oe~ieve 

·that iqore often. than ~ot it .is, and that this is the ·most suita,ble way to make 
•.:• 

~ deciSi-ODS--it IS a fact Of life. " . - · \'. 
"' 

' " 

. " 
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_ ·c;(tizen Participation Problems / 
. . .( . "{, . . 

- ·. What makes it so hard.toge~ citjzen input? The public has ~ome ~ro~lems~~- ' 

that contribute to -the difficul ty1 and ,the agency also has some problems. <Firs~~ 

some of the citizen problems: -;- · · 
. , " , • I. . • 

1 
Most ·o~ .u·s, of course,· just ~a,it '-peaceful life." We want to work., play, 

.enjoy ouF-"· families, reJax, travel :~r· whatever. Particip'ation in water· resour~s· 

~' . 
0 ·p~a-~ning .'is ·~ '.~~~. 1

1
eisure taste. · lnertia is t!tf first problem in ~~tting · . 

.. c1 t.~-Z-en: pf!l'tifipa t1on. . · \ ,, 

., ... 

'{ 

/ [ 
Even when and ,if. interested; c:i tizens op.erate _a~' a big disadvantage: dn · .... 

their awn time,· with their own money, 'ti thout hired ·,e:r.pert la\l\Yers, engineers~: ·
7
""..: 

·lobbyists, or· pl,lblic relation~ persons .. The propos~.r of a proje<tt, f~r e~kinple, ,. 
. - . . . 

. has a big ad.-&ntage:.lie.has studied the.site, ~de.an eval~ation, ,fig,ured out 

the econbmics and the foregone oppqrtuni't;K'es. :He knows what he want$ to do and 
. . •. .· ~- ,. . . . . - ... i: 

·why. .All thi~ •iS new to the citizen or lo<:al offic~al who wants to make an· 

evaluation on h'is own. The proposer reveais what he: is required to, and what ' ' 1
· 

h~~eis is in his best inter;~st: ~e· .¢i~i.z-~n .must resear~h the rest, wit
0

h few_ 

resources at his co.mmand~ TJl~_se are ~OIJ!e ;.;o.f the. reasons public· outcry comes . ~ 

late in a ~reject. , · 

You can help with. ~11. 't-hese p~obl~ms ~ You can give· some logistic ~upport 
'I 

to the ci tize.ns for ease anQ. independence. You ·can schedule meet.ings so they 
.:· () . " 

can come without !nissing work.·· You can help with.communications and.experts.· 
. I , . . 

But you should do it without. making the citizens captives-:--t)ley wish to reraairi 

volunteers·, not to change the~r· status. ... ;~ . 

You can. also. help· with· ·the problem of citizen und,~rstanding of processes. 
. I. 

·by wHich t~ings get don~. in government. -Eve~ sophisticated people· may be quite 

ignorant;. i~ this area .. Dori I' :ake, for granted th,at they know -anything--bur- . 

don't ,make them lQok. foopsh or·stupid. · 
'. .:1 .. -

Another citizen problem .is. t·hat th~re are so many .. thin~s to. participate ·iri: 
...... . ' . , 

·I mentioned some. of the things I'm involved in-. Now here ar.e some of the current-
• · ••• ~ J ' • • • • • ' 

. thing'~ I am not part,icipating· in and should 
0

be (an~ ~u~d 1.ik'e. to.: be): ,.heari~gs 
of freeholder\ writing a new Seattle City ~harter, :.meetings on ster r-ograms 

for shorelin~s ~agement oe. thre~ different gove~nnle.nt · 1 ;vels, est~li\;hing: new . 

tral.ley lines (yes, .t-roliey--and as a· i'esul t of ·citizen dem . d), pl:acement of 
~· 

... -.. · 
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new ·bus spelters, local colunun~ty council, state planning to year 2000, planning 

~the various ne9:1'by nati~nal 'orest~! planning for our three na~_.ioi;ial. parks,. 

plann~11g fo~ the Skagit as a ·wild and sCenic river, arld planning for a bicycie 
' • I ' . - • .,. ~ 

·~ .. · tr~i~ within Sett!~. Th~se of us wh9 are active are Jpread so· thin! Try to 

.'UJlderstand why , might .pot com_e ~o your meeting sometimes. In· f!1ct, the 

t;ague of ·women :loter~ of Wa,~hrngton' has a contract to~y this' ·proliferating 

. , 

'. 
' ' 

...,._ -

0p~oblem and ma~e\some .suggestions about how·· to· deal wh~ -it·. ·• 
,t'; "' ~ .... ,,..;.. t 

Now I am .goifig to dispens~ sbme· .more ad.irica, which is not exhaustive, and 
, 

·none of .which is particularly original or earth sha.king. 

seet .rome of these pro~l ems. v 

Helping .the Ci.ti~e~ to·Participate.· J 

What is needed: .. 
-~ Be pragfna ti_c 

. .Start e.arly 

Pl.an .caref~l ly 

Know.what you want 

Be flexible \ .. 

. Provide inf~atioil 

.. -

. Work for broad partieipation 

Make it .convenient . 
Get pub1icity 

Be· or.g.anized, .but infonna·l 
- --

Report con~lusions 
1 

.:_~ 

( 

&iaiS'on wi tn local an" other agen'Ci~s 

But ~ hope it might 

r· 
f 
. 

.;., 

), 

The·. first ma-y .be 

lot of different things. 

~, ~;:: t~·· 

important: Be· prairoa1:ic .; Try new things, 90 a , 

BCO Task Force has '1ied public meetings; TV 

res; surveys., newspap6r ads, displays, speeche~ 
' , to grqups, 

: . . ,. . ·. 
. Some. of these te'chnl.ques seemed like bette·r ideas·· 

~ . 
f o. me than sonie of the others:,· but ~e 've tried them al 1. Surely the)' don't all 

get the same.people, even though there must be some overlap. And . we are far -. 

from satisfied with ,the-~ll~Unt off input~ Doing something again and again and. 

failing just beC{lUSe n:~t>~ked the.first time is wasting your time. Try . 

something different and .stay· J;,_oo~e·. 

!99 
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~ One of ithe questi~ns that oft.en\ comes up is, ·Who is the public? .. Sometimes • 

,,.. ·.it
1

is phrased;'Who are the vaJious__'..;.Publics",r~·word. I resist. It is:obviou~ 
th~t the public'is_composed.oi many different kinds of people .• But they keep. 

slid~ng arou
0

nd· into diff.erent ca't'egorie's, jU:st when you least expect it. When · .. . . . 

is person A •.~hard hat, w~en ~s h.e a fishe~n, when is ·h~ a night ~ol ftU~~t, 

a father, a ho~eowner? You don'~ need an expert to tell you that pe~pi\;in a . 
' •• ·• • I 

. tdwn of 3, 500 dependent on a sawm.ill are going to rea~t ·differently · t~ thl'js 

.1a. 
1
than re.Si.dents of .an upper ~mid.die clas_s. suburb~ But yo:u· should rem'emb~r the .. ·" 

differen~e, a~ think about diff~rent way~ tp ~ddress those \Pe?ple. ~And' .even 

in t~ s~all )own there will be bankers, .. students, ·and bll!'1s ,_ an'd in the' suburb 

there-will be smali businessmen ana seDVants. 

?tart early. Here-. I 'ec~o the. Principles and. Standard~ (though I ·was, say)ng, 

it before they were writte.!!,1). Many have said th4t the place for-the citizens-4 
"' • , . )I . . • • .• .. 

is in defining· t~;.ir goals and ·values~ into which t~en ~an be". fi~ted. t_he various 

proj.~c'ts.. and ~b.jecti'ves. It .. would 'be ni~e if we could ·get ·people to do thil\; . 

·but ~it is extremelf difficu.lt. "Let's let people know .what we'r~·thinking abo~t,;, 
so they can figure, oot · ~ome response, :the sooner. the better. If their r~sponse ""'\ .. 

. ~-
" is not immediate, that .too is a fact of life: 

. ' ·~ . .. 
.--Ple,n carefully:. Thi~ really goes with "be flexible"~ becauJ'e 

1
while you 

........ . . ."t._i 
must plan,· you must. also be ready to ,A.:hangr~f plans aren't working. ~rom ·my . . 

ex.,erieru:e, schedules· are seldomEt--for anything ·(For 6xample, as a citizen 

f i ~·a~ e~p.ert;. in not meeting de, dii~es). So let is" try. t; .be ,more rea],,;istic ~-
. . I 

Part of this problem of lateness a~ been that the "!hole ci t.i·zen particip:1~ion 

effoJ/t has. been inser-ted so late in ~he process tha~ there has bee?l little time 

for. ·a~ate preparation and publicity . 
.' • ~. r . . . • . 

Kn.ow what ygu wan.t. "This do·esn't mean yoµ know'yoa want ,a dam!_ It means, 

What kin_d of~esponse d~ you want' from citizen~·? 'M;..,.mentioned :earlier, ther~ o' 

are v~~ious vels and kinds of participatid1r;' and whereas .people may be .. 

irritated if ou d,on' t' take their advice .when you -ask _for it, they will be 

enraged if you indicate. that somehow t'hey, the people,_ are going to make the 
I' 

decision an~ then in the end they don't get to.. " :. .. 
Provide information. Again, .thi_nk thi.s through •. Do you need to distribute 

. \; ~ . . .. 
a multi-volumed basin study to hundreds of people?· .Will a one-page meeting . ( . . . ... . ' 

-~notice be eno~gh? How wil'l eit~er b~ p~rceived by the public? In mo't cases, 

J 
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prob&ibly a meCiium-sized documentlis appropriate for the broadest "!,Se, with 

• • • <.: 
, enaugh copies of the full study. so that those who. wish have relatively easy 

. t • . ' ' , 

access tci i.t. Nothing is mor~.des.trqcdve of credibility than ihe 'f.eeiing--or 

ch~rge-~that information is bein1 kep~'from the 1public .. In this ion~ection, 
yo,u· should be espe~~-Uy· so~ic~ tous of' the medi~. . Of .CC\llrse reP"orters don It ' 

·want to ~ead the multi-volumed stuqy; or·maybe even .the medium-sized ·document, 
. . . \) ' . . . . 

but make. sµre the~ get. t/h~ 1 tter and· are awe.re. that t)le forlier is co~veniently ', 

aval.lable .to them. · '' · · · · · · · . .. . . .. 
I~~ • u• ,'~ 

'Work fo~ broad participation. Eyeryone, ·kno.ws· that citizen participators· 

tend to be of certai~ kl.~ds. (oft~ '!11c~. Uk~ ~e, ·as ·1 m~nttoned earfier) . .'yo~.· 
and yo~r ag~nciesvalone ar~not going to. be ~bleto change. this. B~t what you · 

•'can dp .is' (l) Be su!e to issue\invita~ions·and.publicity ?roadly. (including,· 

··for example; :l~bor _and minorit.y publications); (21 Make spe~ial ·efforts such as·· 

. ·personal telephone calls to get pers6ns. "reed~ .for ;broadnes~s of p~rticipatiort, 
spe_ci.al ~iewp~int, · community· pdsi.tion, ~t~.; a~d~ (3) Be sure that· the'. atm~sphere 

. . : ~ . ' . 

_,£.meetings or oth~r occasions is 'cordial towards all persons. ·' 

1 Make meetin s veni t for them--not necess~rily for' you--and ca:>mfortabie. 

'arJworking people com~? Location is'another.:-is it easy -to 

find. "is there p.arking, public transportatiqn? And thf:' type of .meeting roo}JI is · 

a third .. Does it promote free exchange between speakers and audience, if t.hat •i·s 

the form~t? Is there room for chairs to be pla!=ed in a ·cfrcle?, T-o div~de ·into·.· 
!, . f ' • I '~• .. ~ • ' '. .'/· 

small discussion ·groups? I~ it possip~e _to hav-e coffee«_or. ot~er refreshmer.ts'? 

_or are. the off~c~als up on .11 stage,. behind microphones (a~ rxce.llent way ...fo help 

create an adversary, we-them fe~ling)? The atmosphere.shouLi be friendly, but 

. busines~like--n<?t~rbidding .. This may b~ diffic~lt ~ithin S<?me kinds.of, . 

bui !dings. · · ' · · ' 
.. . .· 

Get·publicity! My ilnpr~ssion· 'is_ that this is seldom given enough attention . ' , 
by· agency people. Establish· (or be sure that someo~e in your office does) a • 

·personal rela-tionship with ~h·e 'working pr~ss~-. ·T<his may tuke a· long time, but 

it~·~~ ~r~hwhile. Among other i'e~u~rements ~. you should never misl~ad them, and 

you-'--Should always let them 'know earliy aibout' somethinl that is happ~ning and- . 
. . 

then remind them again just. before it happens •. Send them news releases and ~ 

othe~'pieces of paper,'but don't make the· assumption that they will have read . ' . .. 
any one p~ece, or.kept it (though evel'.y now and then, they w..i.11). Don!t forget 
. . ' . .. "'." ' . -

about other kinds of publicity--a newletter of your own, organization.newsletters, 

newspa~er ads, posters or notices,:telephone 'trees. Consider whaJ: forms of 

\, 
\ 
\ 
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publicity are appropriate for ~he az:e.'a.: Make /o~r nofi,ces interesting, evel'} ~ 
seci'*tiv·e, not officious·. ) 

f!e orsanized but informal.,· :informal but structuted.-. If you come .ta a 

,. . meeting and .;;a_i.--JLWhat f:io you ~itizens trant?" people ai;e going~to. b·~·at a loss. 
I ~. .. . . , . . . ·' . . " 

This. r.eatly goes with "know wha~ you· want" an4 "be flexible". ~Have a plan in 
, . - . ' .... 

your m~n~ of how ¥.oytre gol~g to get frow;i A to B, re~iew ~ t frequ~ntly to see 

if H i_s· producina the results 'you wa~ted, and mak~ the~1 cha-~ges iJ)dicated'--but 

don'.t.make change.s iight~y. • -

One of the ,~s't· i?1JU"essive e~~~ o.f this I have·. seen ~and I 'rii sure·:.i t 

saved the p\Ogra!Jl from total
0

di~aster) ·~was at the first big CO~\ltnity meeting . .·.• ' ~ 

of Seattl~, a Mayor- an~ Cou:icq-sponsored effor~. to get Seattle citizens to 

thin.Jc about gqai~ for . the C lty. On thiS ~ccasfon ti care.f~lly p.rarined prog~am, 
·including some high-powered guest speakers, was jet·i)soneq in the mid~fe 

becaus~ of rumbli.ngs from the att.e~decs. (cl.o~e to 2000.,· I recall), abo~t "Wt? 
. . • I . ' • '1' 

do~'-t cc.me .t.o. list.en to these peopl~ •. we4f8m.e· to t.al~ and,make dec~s.ions 

ou"rs6lves". That's flex-ibilityl \ • · .... 
·tto. :. l . . . 

Don \~·z1ifi11ve 'testy officials a1i meetings; and ban. ·technical or government 

jargon ..... you ~ight.·consider an ou~s-ide:t -as ;eet.fng ~hairper~n .•: You can get -< 

other h~l.~.:fro~ .. outsiders, too--}kiblici~y, for. e~ample. :;Have experts axail able' 

t1l help,' but don't l~t the~dominate .meetings. You ca~ answer .questions, b~t . 
... 

~ 0
• "don't argue or justify. Visual a.ids ~re good, but dQnit be overwhelming·. 

Re~ort conclu~s. ·of ~~urse you ~hould _be repo;tin~ back Lil through 

·the process', with f~edbai:k between and am0ng the public and the agency. As 
~ 

a'·minimum, all the alternatives should be displayed. fot the public, and the ·. • 

consequences that .. flow from each. This sJ:iouldnit be hard,' because this is ·. . .. ... - . . 
what you are s.,posed to.be doing·. This display of alternatives is part of 

increasing opennes~ in.government.· And,~in addition, the government's desire 

that all issues wi11'become~increasingly visible·to the public including better 
• •• I ' ' 

understanding of~he basis_ on which a decision i~ made .. This has not alwa~s 
. . .. ,: 

b~t:n true in the. past. · .. ~- ·. 

. And, final-iy, tell the people ·what you hav~ ·decided. Tell them how· they· 

influenced the dec)sion. The. Prtnciples and Standards s~fci'fy. (p. 107), "The 

b~sis of selection will be fully reported upori'indicating all-"l:onsiderations 

made in,,the sel'ection proc~ss". But it doesn't say to whom it will be reported-

I can imagine it. going up through the various levels of government with little 

' 
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notice to the pubJic. Why not send ~etters, for example, to the ·citiz~'ls that 

wei:e- involve'd, whom you of .course have o.rt your· mailing list? Anyhow, be brave· 

and, tell them th~tru~h, 4on't -let .th~ read it iri the papers . 

. · · .Liaison with losal and ~ther agencies. - How does local government: enter · 

in--how .do they get the mone>:, ·time, staff? Their entry !~:to the prooess 

should ·be structured to make it. easy for them; th
0

~y shoui'd be mdre than ~ilent . . . , 
IJ observers. Get ele,cted officials involved. if you can, t90 •. Comnimicatfon 'and . . , 
, ed~catio.n_are needed. r, I~ is .!llniost .as hard for. local governments·;,,_to cope with 

you as it, is for ..c+tizens';. And do~' t {org,et ab~~t a~mi~eellaneous of other 

~ ,. . 
_ As Dennis Lun~blad,-·once of the Puget Sound :and Adjacent' Waters'Study and . 

' .· . . , ~ . '.. .. 
now of. the Washington State Depa~tment of Ecology, who ran ~prkshops on the 

• ~ ""! • # , . 

• Puget Sound. S~udy in ~~elve (12) counties fo~ '.six months said-, "Start public 

: pa~ticiJation early; seek ·t·o budget ·f,or it we.p in adyance; .pian to include 

. ···'·: .. :~ii who are. tlil.ling;·,,~ild in cle•~ gu~daJ}Ce fo~ ;pa~ticipatiori.; · str.iv~. har~ 
> for ~· cross-sectfon omnterests and k!!~P 'peopl~ ~ s. i.nte.!'.est alive.. ~P_lan. to 

spe~ 
0

ext~a t-ime--and ~atience--to. G:onsid.er ~nd use ·ide:as tnat p;ople ·take 
' . . -

, time ~o develop'-' (At::.Gonference of State and Federal W;iter Offi..<;:ials, . . 
Des Moines, June._ 1971). . -

Techniques of Conducting Public Meetings 
Q ' 

NOW; her~ are a few 'thoughts ·about techniques--by no means exhaustive.· 

. YOJ''.;~ proba~ly.~lrea~~"#duce1f th~t~I'm prej~dic~ in fav'or o·f meetings as 

dw~y of doing things. \They are what I'm famil.Ur wi~h and most involved in. 
• > . . 

" I .rec~gnize that there ca'n.~e g!'eat merit in, for exampfc;,-, teievision or 
. . 

radio call-in shows, new;;paper questionnaires, surveys, or other techniq_ues. • , 
.1 · ... · . . • 

I ~alk about what I know niost ·&bout and have most•ezj>e~ie.nce i.n, so take my 

p.rejudices into consideration. ·I would ·urge yotl,. though, no't to .. be. seduced 

by over-sophisticated· or over-technical methods~ ~omething.that technically 
. , " . . .... 

trained "peopl.e ~,eem to be ~articularly susce~.l~· •. to .. · It is questionable·., 

. whether there:·are any real sh?rtcuts around··.p·e~~o'"ft.-to-person contact... . ·• 
........... ~ -;,.. ~" ' 

. It's interesting that public.· hearings h~ve ... VJ)~rally been changed into,. 

pub~ic meetings. Is ·that di·s.tinction withb~t ~·differenc.e? Are they s-:til'l·~·· 
conducted. the same, with the Congressman· .fir.st, then the· Governor, the Mayor, 

• r l I ~ 

the mosquito control conunissioner, and then ~·the general public·? Tl)at-' s the 

impression, I have. Try som~ other ways to do. t~ings. Alternate proS' a~d 
503 
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cons, for insta~ce, or let the •publi_c. g~ first. 01' take· people J 

arbitrary ord&r>~i can .see the rational.e for the traditional order, 
""" . '"' ~ 

sure you've noticed the effect on the disposition of your witness.es when 
.· . '· _. : ' ' . . 

have to wait till ll:(}.O p.m', to make their .statements. . . •··. . ' .. . . 
Some other thoughts,on'meetings--should the hearing officer ask questions 

. ~ . . . ; . 

. of the, testifier? 'should witnesses be abl·e 'fo ask questions of the ·experts 
. ". 

present? Sh~uld ·a_ sor~ of ~ros~ exam~natio~ b~· allo}"ed? · W}\at about u~ing a 

pu~lic inquirer?' ·Ail effort should be made .to avoid intimidating persons 

who are speaking, but.~the .object of the meet.in~ pr~sumab~y ~ an exchange of 

information and opinion. I· wdµld like to see·these techniques experimented 
: . . . .' . . .. . . ... 

. with, to see whether any of.· them (or .others) .. seem to increase the effec'tiverfess . . . . ~ . . 

and repr.esentativeness .of m.eetings. -~ 
'·, . , " .... . . . . 

. · · A;?."'! mentioned, earlier, i have' experience· with ~citizen ad~isc;rry c6mmitt'e~s . 
... . . . . . .. . . . . ~ 

They ate' useful~- bU;;t sl'ibuid · n9t be ~.he whole citizen p~r't!icipat"ion effort'. 
. . ~ ,. . . . . . , . 

Using a commi~tee to help elicit ·participation from 'the re~t of· the· ·citizenry· 
. : ·" . . . . . . t. .. ; . . 

Q•. is an attractive idea, but we find· in RIBCO "that· it Is about as hard~ for us 

.·ci~iz~ns' to get the oth~;.r~itiz~ns involv~ as it is for ~he ~gency.itself . 
II (. . ' . 

By using at· least .those.·citiz~ns you ·are that•mtich ahead.· rt is har.d to 
I • • • • ~ " '·~ '·- .:! .'II " . , ,. J 

avoi.d· making su~comnii"ftee a mouthpiece- for .the ~gencr. it .is· involved witb• 
v . • . •. ·• .. ~·- ...; .. . . ... ' . . . . -

- Gi'ti.z·~~s conunitt~es need some inJlepend~~t staff _and funds_ t§_ be able. to do 

. things_.. · · · . ~ . · / . . . ~ · 

. . So~e 
0

swear by-Surveys and questionnai;es. I would. say~ that surveys. are 

..,.·: '.J.ikely to· be designed by an expert to make a scientific sample of opinion, . 

• J , while que·stionnair~s-. niay be a more amaot~ur effort, . You or I might write. t1'em, 
. . . . . . . . r . . . " . 

-and they ~ill teli us. what the people who come to k me~ting, or. those .. ~ho · 
bother to .. ~ill oite out in, a ne)f~paper, think .. -fhe"y wi.11. ~ot· .pr_et~pd· ta·· · ,. 

, Io . . •· ·. ' " . . .. .-_,, . 

repres.ent· 'th~ whole population of an area: _.Surveys seem ·to be not qt1,i te 

41-t-~• :t::>.!~:-:y~µ ju~~- le~~e out. 98% ·of ~itizen participation,_ but m9re·uke 
~ . 

the peopie: · In· either of these'te<!hniq r ·~porta.rit to be sure thatt:· 

the l~·nguage used in asking the que~tio~s is ot1 

loaded one way· pr a1,1oth:r: . 
' . . •:::'· ... . . ·.··;·.-... . - - •. 

This is very ha.id to .. ,,_do; because,; we all ltave our subconsci,ou~, assuinBtions- that · 
. . . . : ~··:if.' .. . . 4 . , ,. .· " . . . •· . ·• ,(' 

aff~ct the way we express oursei:v·es, ·even if we are trying to be neutral. . 
~ . , . ; - .. .•. ,J ' . . • . . / .. ..., • ' • . . 

~r· ~n ·short,, new ideas ~e a~ways being .~ev~loped. Try _them· out,- give them · 
.. ~ . ' . . . .. .·._ 

a chance. . But doµ' t expect inira.cl~~ I . . J ••. 
,.; . . 

./ ,5_64 .· .. 
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-Agency. Problems 

.·stWf 

. &ul',~t ·• .. 

• ·Timing .. 
. ·. ·: . 

• Changing Public 
. .•. 

I • ' ·' • 
.. 

Earlier I menti91Uld agency problems.· I'm .sure I don't need to tell' xou 

about them, bµt 'let ine mention some of the ones I see. Budget is undoubtedly 
-. • • • • f I ,,. 

· . the most important •. A cer.tain amount. of money (and I don '.t know .. h~w ·mu~h-:- f 
,. . . . . ' '. .,. . - - .. . ) . ·. ,. __ 

. some ha\r., . mend.on8d ligufe!; from 25-40\ of the. planning bu(iget) is es,:;ential .. ' 
. . . " . .. . . 

to do-~. reasonable ,.job
4

or public participation. ·,I know that this money i~ 
,·very. hard. to .get, in spite·~of ihe. Congressional directives.. It's a lft easier;· 

t~ough still hard enough, to get· money for hard~are. I have no s~).ution for. 

·' . this· problem. · I wou~d -sugge~t th~t a' fe~ .successful .-Ci tiz'en p~;ticiJ>ation· · , ''. 
. . " ' . • ; .. .. . . .. . . . .., . . ~-"'>' ... : ... "" ~ . . • ' " • • ' . '· ~-
efforts -could prea~ .. a •. con~tituertcy tha~ ·.could...,,help · wi~ getting thi~ money ". .. 

• • .· -· . •. - .· .... . • ' ·~ ··~· .. , ». .... ... - 'l 

throJJgh,,the ~c\geting pro·ces.s:' Imagina~lon .ati~ itill.ova,tiv.~ness in _figu(lng ·· -~ 
- • ·• ..i' '·· • • •' . - :. • • • •• . • ::.J:" " 

out techniques could help a lot, too. After all, many vqluntary.Joorganizit:ions 
. , . . • .·. 1 .·• . ~ . .- . • 

exist and thrive on. mlnus,cle thoughts"-:-·-:pel'haps you· could learn from them.· I· 

want to recognize the pr~pl~m,-but .. yo~ can•f. use .it to get off the hook! .. 
. ,. . : • ,'66 . . . .•. •. . - . " -

Staff,; of• cotlrse, _ts _primarily ti" b~getary. prbblem. A_speci~l cooJ?Jiinator 
. . ; : ' ... ..,. . . . . . . . ... - : . 

• / f.or publie ~i~~p~tion would b~ .v~i:'4esii:ab.le 1u1d heipfuL ·This person .. .. 

wo~d gain 'expel'tlse 
0 a.Jl,d know.ledge~-of the conimunity o;ver time, and would bec..o~e· 

~ .· .:· . :·~- . .. .. ·. . . .. ' . . . ·. ,' . . . . -: ' .. . . ·: . 

eve-r more· valuable •. Another factor about s~aff is the negative outlook of. some . 
lt . . ~ ..... •.q . : • • . • • • • • • • ~ • • . • • . • •• 1 

pe9ple t() ·change their w~ys, and maybe in some cases you "just can't., but havt[!· . 

to _.go around th0se people.· : .: .. . . ~~ 

By ·timing .. I mean getlting you!"" d,.tizen participation efforts under way at 

':. 

. f I "- . ' ' ' 

·the:appropriate time and ,keeping them .on.schedule to fit in.with. th~:planning ... ' ~~. 
- . . · .... ·. . .... . . '"· '·. . ........ . · .. 

This is Nery ~ifficul t,· .e!specially.-S b!Pause publi~ participation t'ends to get 
. "' . .. . . . . 

-.left.,:.behind in a .~dsis. This has ~o stop! 

\, .. ' · .... -~oth~r ·p~o~le~·~or the .. ag~n~; is. that ·the publicr·~ha.tige~·j· ~t change.s n~t. 
only ,ip ~odi_es~·-people move away. ·ti.ie, get born, st~l].P' .oi: .. s~of> -~ork!rig, .. ~tc. -.'.:rut . 

. •' ·-=~· . i • .. ... . .•• ;; '·' •••. :··. . •.. ;. 

in ideas and ~..O\ltlook. Tliis makes ·us ·u~predictabl~ _11nd 
1
troublesome· .. There i_s 

no cont;i.nuj.t~;~ among ci~i_zens.f or elected·~6~cials. 'St~f'fs-ichange .1T,ifc1i.-lll'>re : . 
I • ', .- .t•'t. .;. ,.. , ' • ..... • . f 

·.;.~slowly.: S.o the staff of the agency has to. keep start,i.ng .over. You just· hsvt!.~: 
.. to. d~ it~ \_t's' ~9th_~r .. pi~~e to. stay oose. ·citizen partic;ipatio"n· iS an untici'y 

. . . . . . ... • ' . , . . " ·. . u· . • 

· · busin~s~ 'fpr" bureauc;rats""7:tt working ~ith peoJ?le~ 
i-;. • . ,, ,. 

·, . . .' .. -< . 
; , ... :... .· 

-~ ,; ;~ 

... -~·.' .. ..,·:t ... 
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f . 9, 
• I. have ~/few othe; miscellaneous thoughts and pieces Of, advice.· One is· the . 

importance of 'face-t()-:fac~ contact.· I \old one qf m~ clients t~ey didn 1-t go _ 

out -to .lunch enough. It doesn tt -have to be lunch, -~f course;; but such ·a:~...Mher 
so·cial, but st.ill businesslike and noncommittal (everyone pays for. his own) 

A • ' • • • • ' . ~ • ' 

. .,..•~ • • . ~ .. I ,, ~ . ~ 

·occasion ·:provides an opp,?rtunity to get acquainted i.n a somewhat ~C?ngenial, . . 
non-threatening-'at~sphere. Think how much easier .it is to·call .or write to 

" ' .-.· . . . 
s·omeone you have. visited personal_ly. Don't. just rely, Qn your constituency •1 You 

' ' 
may establish a relatio'nship even ~i th some~~e otherwise _known as th~ enemy. I . 
. . . .... \ 

~eliev~ that noth!ng. but good can come of t~is.~Oth~ise each j;; a facelessl 
"• . • • . ' t . " .. 
monster to the other. · - • . J · · · 

. My n~x~ :hought .. is p~rtly a re16ectlon of my somewhat ·~ld-·fas~·io~ed outlook, 
' ' of time. -You'd be I know: read the newspapers! This is anything but a ~aste 

surprised how. Jl!lich y.ou cari le~rn -about the pulse .of .an. area even ·.fr~m .a pretty 
•.; 

0

b'ad newspaper, which many of "them are. ·If you are. concerned." about :some water 

resource activi t{ irt a ·~er~ai~ ~rea,· you should rea~ the !1ewspa~ers from. ~hat:( 
. . . 

area ~11 the time. And I don't mean just getting a·clipping.service:.-you need_ 
~ "" . . . 

to get a feeling for w~at is on those peopl-: Is ~inds .i n(>t JUSt what the count)" 

conuni.ssionei:s s·aid at the meet.ing a_bout the flood con.troi pl art.·. That"~· ·t~o, bµt 
• • u ' 

that's not al I. You may say: well, what about television? Br al 1 ineans, watch 

television. · But the time for televisfo.n news is so short,- and it is, so
1 

ephemeral--
. ·-a few biinks and you've misseci it. We w111 be in deep t_rouble ·if tel~vision. e~~r . , 

. reall~ kiils off: the newspapers .. 
. .. , 

'· . . . 
~·.When_ I started ~hinking about this 

,... 
Puget Sound· Study workshops. From one to nine 

back through: my rep~~ ~n ~hE! · 

works ops e~ch were he:J..4 in .the .. • 
"' ':', ~ . - . . ' 

·twelve (I2) · cc>\.mtie!i around Pug~t· Sbund ·du-ring 

1970-n .· At the time' w~ were disappoi~ted that· mo 

a~ .see1ns always \o be the case, but- ·upon. reflection .. 

iod of about siX. .months· in 
..,, . 

people hf,ld.not par:ticipated, 

I'm hard put. td think o~ a'ny 

effort known to ~e that was more effective in direct communication, feedpack, 
' and response. 

In ma:ny of the counties,. a wholly ~ew group was· ~·onst.itut~ and assumed a . 
,.· . . . 

t~i ex_i~tence 'of its own. At. the time, it ·was mr hope th~t some. of these groups 1 

.• 

.. 

...... 

· .• · · .'' ~~u,ld continue,·~ _be citizens 1 COJ!1111ittees on wate·r reso1:1r.!:;.es .• ' I t~ink ·this. could · ·' 

·.•" -.~ · ·h~ve ~happene_d ii·' there .;fad "~e.~n a.ny i~1~o~p-. · ".But, thoug~ thl~; d omf :c~se· ~he!~.f· ~ · ~ 
,:.•I.. • ""'' ' • , .#" • I..... ·, • " • • .l: 1" '• ,.• ,.!.. ·• 

~; .· : it•:ts easy ·to'':shoW.. how the .citizen~· affected the, final document·; .the study report' · · 
. ... .. ) '• . . . . : . .. . . . . . - . . 

'•· ::· .... . went Jilto the maw of' the gove-rnm~ntal -proces-s, and,. few;·. if ·~my•. of these citizens •' 
" . .. ...... 

·~ . . 
~ .• • .. ·' ' ,, ·..., 1 
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: ... 

have the .slightest idea 'Of Wh.at IS happening t0 it, Ofo hOW their VOi~eS affected 
... 

it .. 
. . 

One other point about ~he Puget Sqund workshops: official·written comments . 

. ·--~·~·-.· w~re ask~d f,or from.Jhe.-.;ariqus. ~ou.~tie_s •. Some co~nties produce~ them, and 

., ·others didn't; some were synthes~zed, others were JUSt a collection. Other, 
. ' . . " 

. · independent written comment~ from the ci~itens were encouraged. The written 

. . comments, ·both official and citizen, wer!' generally ~mpressive~ I still . 

remember soiiie of .the.m vividly. Of cours~. it Is hard to get peop~e. to~ do this: 

but it's worth tr;ring, because it is very valuable. 1lrtfy have to think about 

it, not just talk off· the tops of their heads (ThougJ:l I want to' make clear t·hat. ·· • 

... 

. . . . ( . . -. -
-t>ral comments, meetings and testimony were also taken into consideration). 

Anot?er thought. is the impo~rice of mail irig lists; Vou· probably all have 

one- ~ci beg_irt with, which includes'. ~ong·re1smen, mayors. 'legislate.rs. county 

commissioners", and officers of sQme kind·s of organizations.. That's· fine, but 

.~it~s .probably,no~·,en~v.gh. ·1f you h_ave a citizerisco~ftt·ee~·, have all,. of them 

w11o a~e __ wi.ll ing ~ake a l~ok -at the list ari9 suggest. c.hange~. and ad~i_iions. .Make 

a conscious effort to think about. who should" be on it and fin their names' and. 
' . . . . . . 

-~~~dres.ses. Don'' t ~Ver regard .it as .a finishe<,! product~ And be ,sure that it is , .. . . . . 

maintained •. Do you know that half'•the people in Seattl.e .move every ~r? · I 

as
0

s.~e this .figure is not grejflY differenr-ehewhere.· ~f ·yo~ w~nt to divid~ ... 
. , the 1

1
ist. f!Jr different pllrpo's~ .• fine. ·TJi~ ~·easy to do wi\h ~~de_rn equiffiment"~ 

But it .is. a good- idea :to have one person \riith· respons~ility for the list, ,.. 
. • ,,i:J - • . . . • ,. • 

because,therrig'1t kind bf. p~rson: w~o.-daes .this' ·wil_l suh~·orr~ciou~ly le~;n °names 
J • • • • • • • 

and S:ddresse_s, notice errors, note appropria~e additions in the newspapers 

(ariother ·good use £or ne\\fspapers) and so on. '\ r , 

. Finally, don': expect J ~rati:tude .fr.om · • .,.~hd pub1.~c for your yeoman effor~~ fo:t< 

1 

.~·i ti.zen ·pa~ticipa"ti3n: ' And ther~ 'ii; ·no guarantee· that. a gopd ·ci ti~ert partic~p~ti~n 
• _effort will _p:reve~t later t'rouple.

1 

You kn·o~, peopie think you. w~:rk '_fo,r them'. _ _ ·Try 

not to· whine.· Stand up· and take. your lumps, and you will .be respected ,fo_r~ it·. 
; . . . • • . .. , • 4 .. . ' -: 

.. .t l' ... 
Where do we go from here? 

"" What is the future di:~ct·io~ of citizen participation?· I ~ave talked about. 

the .various. ·«egre~s oJ ctti.zen' partid.p~tfor). earlier., 'f4lm-, Dif\el:l ·in hi~ paper · ~, . . . ·.... · .. ' . . ·.· . . . . ...... ~. •. . . '. . ..• . ' ' * .' . -
·" ·, · · · " , :on ~-~rti~ip~iion. posits.J~ wh'.our. :separate and· different. t;ypes of par.t:fcipati_on ~ 

. · ·:- Crath9r th~n""th~. tradrtionai ladder).: cons~1 tation~s. -. ~~-1·f-management ~ His. . 
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. 
division is appealil\I in,.some ways. though I feel it ls· largel irrelevant at . ,. 

present. C9nsultation i~ the sort of 'thina we have been talkin about. You 
' .,,.,,.. ' 

ask ~le for their_ opinions and. th"en take as much, or as .little, as seeins 

approptiate. 

. Self-management iS ju!Jt that. The p~blic ac.tually 'inakes the decisions~ ' 

Sometimes we do this.· Legislation by initiath~e and referendum is a~ ~~ample. 
We 1!°t>uld ~ave a \eierendum on . .,_'lmo~t everythi~, as is· t~e cus~om i~ Switzerl1a~d .' 

· I ·understand thal a great. ma~x ?f· the ~unaays .. there are devoted to·· referenda on 

i · \various na.tiol)al arid cantona4·questio.ns. This is awfully clumsy except in 

' sp~cial ca~·es, or· at a very local level.. J-" 

While stopping sho:t"t of·~ctually endorsing 'a move to 'self:...manag~ment,. 
... . - . ' . . 

Dinell seems t.o favor it. However~ he mai~tafos that ·it can fOme in. planning 

·_no· faster fhan in ,other:are.,~·H?f life. In other wol.'ds,· we. can;t have.self-
. ' .. ... .. ··; . . . 

' 

management in planning and" 'not in the work situation, or the school situation, • r 

or the family 
0

si'tua.tion .. Ail thii' would meaii .a really· ~ig pollti~al chang~, ~~ich.·. 
cl,oes not app~ar to be on th~ horizon. · .. 

!:,. ~ . • 

~ don't think you have to ~wait nervously fot people ~o·~t~ke'o'!er ~a·ll the. 

:decis.ion-~clklng on water resoux:i;es planning, tho.ugh I.'· thin.k some of you are 

conc.erned. about just that·.. I j~st ·dqn~ t. think. that man·y people ~re ~nxious ·to 
. • . . '9 . . . .. ... ·:; .. 

-j\UllP into making all . thes~ -~~~sions. They se~ th~ pitfalls _,of :doiag ·ihlngs . 
t·~i~ •way. ' .'\ 

. . .· 
'" P~op~e" d.o~ though, ~ant a more dir~ct sar, in what .affects them, and this 

i~s where'.we ·are now. We vote for Dll:!-ybe 20-30 candidates ·for various officials~ 

a ye~r. att~it• is seldom'that we can.~ote.for ~hemo~ tha basis of what' they 
tl • ~ • 

' ., .. • 

• 
·-

will" do ~b.out water r~s.ou\.ces._ 'Fhey eome in a ,package wfth too many other issues. 

· '' ~-e~pie rleed .to be abl~ to' t~iR to .the bureaucrats.~ the planners, and know 1ih~t 
. . . .. . ~- ( 

;they are being -hea'1id ! . ·~ 
II. ·,. Wiii' • i '· 

, , Specifica~fy:, with relation to· t~e Principles and Standards, a popular· ~. 
• ' M o ~ • 

,, 
.. 

publicat·io'n~·needs to "l?e developed: ·What' do the p~'incipies ·and ·standards Jiean 
, . . " ' . ... . . . . . ... 

to citizens? If the public is expe~.ted to have input into this frame'work, they 
I . ' 

. ' 

.. ·, 

·have to know what. it is. National ·economic development,· environmental quality-- .. ;:; .:u . 

. , . J .. : w_h~~ -pa~~e~e~~· >h&,~ m,e~h~ds ~i·~~ ·~e use~;<>, determi~ese? Cii:iz~ps<i' hafe · • · (. 

"<Jo. be able to ·see~where .tlJey fit in: . · · . .::...· · • .. _ _ '.~ -. · • 

. .·.. ·•· ) . . . I 
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\· 
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' ~.·-.·A few years ago at a citizen meeting I heard a m~·say he had lived in "' 

·: ,the a;e~ io years ·~d had :.."neve_r ~aken i'ime to be a. ci;l.zen- -:i:iow he wanted.· to. 

'''fhY ~~n It we ·have a day a mo'nth. off 'the job. to' be a cit•:.i en?" 
1
he s$d.' Maybe. 

this.is an· idea whos.e time wil~. eventually come~ . People . r~ frequent1y alven 

·ttine of~ -for jury dut;- or .mi~itary service. This is no ~··~O~ething 1you ~;~ going 
. . . , . . ,, ~ 

· l· to .do:•anything abou~, but~t'.s a po.~sible idea. for 'th
0

e future. 
~ . . . . . . . . .. 

. ' . ·., .. ~. 

\ 

,.., 

citi~en p~rdcipation, · like''\th~ .~nvitonment, 
4 I . !~( r. •'• .... 

well. figure out .. how to cope with it .... It's an .art 

won't go 'away. We might as 

and an .. attitude., by 
·, . 

bur·eaucrats, -·citi'zens,· and -.elected·.officials.: lt.'s one of the ways we keep . ..... ; ~ . ' . " :~.. . . .. ·. . . . ~ . . 

experimenti.ng w.~ th ou~ democracy, trying to 'make it work better . 
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PU.LIC DECISIONMA.KING PROCESSES . 

Department 

. J- - - - -.... 
· Henry P. Caulfield-~ Jr •.... · · --

of Political' S~e~&. Goiorado Statl) Universi't·y . . -·· ... 
·.:< ..... ·-:r~· 

,-·· .. 

The· 1.ectures" in this seri6s, ·so far, have been aimed largely at 

furtheringtechn~cal-professional understandit\g'of the, Princip~es and 

Standards and pf the technical-professional means for their implementation._ 

This lecture focuses on publ'ic decisionmaking processes, and the role. of . 
' • I • . f'o 

·.lead planners. and field d,ecisionmakers. in -thQse _processes. ThiS lecturer 

-~bel.ieyes, on ,the basis. of substantial gov~rnmental experience in tbe 

·watet field a~ well as ac,demic. study, that planners· ne'ec!",t~ ·r·elate 
'I. • . - "• ' • • . ._ I 

· themselves as effectively ·as they "can· to public decisionmaking ·processes. · . . , ,· . 

As technical inpu.ts··.to the ·deCisionmaking process, John Keith discussed 

the analys_is of tradeoff s ill connection with alternative plans. and James · · 

. t.\ul.de~ gave you the pre~en~ results of his r~sea'.!'ch· on. the pos~i ?ili ties of . 

s;ste1,Uatic pol.itical ·analysi~ 11nd its use in judging political feasibility. 
' ... ..- ,: • ,_., ' I .• • 

To.· highl'ight the r<S\e of the pubi'i'c in rel•do·n·· t9_ the ·government p'lanner, 
~ ' I • 

. 'Ann_Wi<iditsch, a ve~e:an of participat~ry enrgemen:ts. on beha,lf bf the 

·_public, h~s discus.ied_ p~~lic partiCi·patiorr. :_ . , 'ii, · · ·. · . . · .· .. 

· :> ·'I'h~~ l.ecttir_~·~iden.tif~es ·.~i .. th_'t_h~ plann~_t. ~nd. his. ro~:e ·in· go~rnment -~ 
Its,. basic purpose is t(). adYoca'te that plaru(ers ~ho ~ve, or wt!'!( have, 

. '. ~ •. ~ ...• -.~~·:.: - ."',..+· .• • . . 

,l.anpi.ng leadership. responSibili;ies, 'Se'e' thei:r .. rcile :as· more' than :that of·. 
.. ,.. :·:-o· · ... ·., ~.:. . .. ~ Jr~· "• ...... ' .;·:. : ., .' . , It ·•. . 

41 ec;hnic;:~l-P,r..ofessional planners. .This a,dvocacy involves four. theses which 
;,' .• .. • ·~:. ·,. - ;. ·.· . ,. . : t . . 

-~ . veinment; planners will. eithet",accept .. or . .fejec;:t .... :\ · . '· · . · 

. .... : .:: __ cl~a~~~~/ih~~.en~ .. res~~&~t· ~n pi;.ni~g i~ .nbt. just. plan~, bu~ 
.. :·_ · a:7~ion ·f'f°n 'l>!ans ~~~"\hej,,~· ul 11ilJ.la~e';,reaQ.i:tza~~~n. _on the gr.ou:tid iQ'' pujHc 

use. --io acl,lieve. _thiS end, leiid.liplanners must: be willing' to expand their· 

. ~ · · ·own ~-Q~~~}>t·~~n, ~-f· t'hu·~:ioles;·,_·_ ~ . _., -rr . .·· ... · . ... ,.__ . ~ _, 
... , .· .~The~is·:·ti:.·.·.·-Lrid. plann~ei-s"mi.ist ·engage, ~ot ju~:t 'frt; techhi~ill ': . 

• w plan fornmlation:""and analysis, hilt .¥!50 in ·peHtical 
. ' 

·,~ '· ~-

• 

.. . 
.. ,, · P!rt~cipf&tion_ in J>l:lbHc decisionm•kitig. ·, . ·. · 

. · .... ":.· ·.:~r- . . .. . . : .... : . .g . . .;~-~- .· ,..· .· ..... A 
·,:":: •· . t .. ·._.,:,. . ,. .. • . .'.-6 ,;,:. .· ··\ 

• \I..,.'. 
';'~: ~ ¥ 
I j . 1·: -..·t ·.~··: .. ·, 

.. ,. . . 
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Poli tlqal ·participation I Por many plann·e~,/, a call to political . ' ,, ' 

participation ..t/lllY be friahtenina and ~ngende~ran immediate negative 

·:::~~:::, i::• i:h:h~:::::::d:o::. ::, q:t;.:::::~ p::::i:~ i:~:~ity 
with its hoopla ·in conv~ntlons. and withJ'(ts· insecurities of tenure in · . 

. . 'I· • . 

.Office holding. It does riot mean gi~~ng up Civil Servi.:e status grounded 
• .w 

in· techni):al-profes$ional ability .. 'But· it does mean acquisition of the 

·- know-how ~f politics and J>~"rtici_pat.ing actively in its. processes·, bu.t only 

in the_ limited ~ay nec:ess~ry for a lead planner or' field decisiorunaker to 

. r 

obtain action on plans, and thus help assure their ';·realization. J . . ' : ~-. . . 
. In this. conte~t, what is meant by "poll des"?"' . ·. ;,,.. 

' •. . .. 
Politics i~ the· }tt'ocess by which a sbciety makes . 

. authori1;ative decisions about the allocation of . 
· ·values!.!. · 

o. . •. I 

. Each of ~ objectives in the Princ:iples and Standards represents. a· 

societal value -different from.the othe~. Alternati_ve mixes of .these.valueSi 
... . . . . . 

clearly. represent dffferent -"allocations of value". As a l,ead planner or . . . . 

field'~ecisionmaker; ~ne c'a.iyaot esca~e hi~ foiina~~ relationship~ to ~he pr9cess 

of ~ak1ng "authori tat1v\ dlclsions", ·but ~n failing to take. an: active, __,. . 

. 'positive leadership role, ·the lead planner will often frustrat.e in r~ity_, 

. the w~oie potenti~l decision proce_ss. He, person~i1y', may caus~ -~othi to 

· h'"$p~n from·his best technical-pr~·fessional pl~ning,.eiforts if _he do ~not 
·:· .. . . . . 

patt-icipate ac"tively ,in the process of dec.isionmaking. 

If a pla'imer has substantial tri:i.inirig in ecoJ"1lics, he· may ask: Do 

. . not the, pr~ce,:;ses of a ,free ent~rpi'i_~e. eco!lomic system, ·and its simulation 

in governnie.ntal economi~iciency a~alyses, provid~ the' det~~inant of 

• ·J·p~blic d~cisionmaking':that most properly should allocate value i? American . 

· . society? 
• . . ' ·.:.i 

• · •. • • ...., ' >.' 

.. ~~ f.e O~~ Easto~, '!A ·framewor~ fOr .PolitiCil kaiy•is" (P.rOntice-Hali; 
I Inc.,· Englewo9<1 Cliffs, New Jersey; 1965); pp. ·so, 96-.97 •. · .. 

'.;c.· ) • ·.'\ "' . . 
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Yes, say many ·economist& who think of themselves as .norma vely.ad~ocatini 

• - _q . . 

"consUlller s.overeianty"-, in contrast io .·what wi 1'1 he ".societal 
~ · I 1 

sov~reignty'~' 'as the ul tiniat. doC'ider. This is tho basis of their advocacy 
. . . . . 

of "~iiscount 1 rate~" .in aovernment economic' analyses compara 

opportunity cost of capital in the.pr:ivate sec'tol'. TheJe e ., 
uphold the"economic market place" as the better arena ocating ·v·a14e 
. ' 
than the "·politic&l market place". . ( 

.-. 
, Mul tiobjec~tiye plannina clearly d~pies the proptiety. of ~vernmental • 

economic efficiency. analysis in ·'.terms of tangible ,be~efits and costs (i.e., 
• t , • .. a , ·I,'' .• -· • .' • 

~ simu~ation or. qliasi-simulati~· of -pri:v.at.e,.,•ectoi; ~'a1u,e allocation ·processe.s), 

as the I !21!. value-analytic basfs f plali ·formulation,,· evaluation ,and decision. 
.. ... . . . ·' -· 

The _p.roprhty o~ NED as. the lij?le' objective of. water and telated land resource 

planning 1s deni~. \ 

There are several reasons why rcoiy>mic efficiency analyses in terms· of 

tangible benefits and ·costs ~hOu-ld ~t be the' sple. dete~ant of· public . 

de·cisions-¥. Only one needs to be identified here.~. This reason ste~ from . 

the problem of "co~ensurabilit~alue ·mea1uremen~ .. In both:the."Green 
. . ~ \. 

Books of 1950 and 195.8 and Senate Document 9.7 of 1962, .this problem was ' ~ . . . ... . . . . 

l'eSOl ved, in formal terms; by the distinction· between "tangil>l~r-.'and . 
. ·. . . . . . . \ :.. ,·:. ' 
"inta~ible'.' va~ues. _ Tangibl'e val.ue.s meant values 4xpress'ed ir .monetary 

terms anti intangible values meant valu'es, incapable. of mone~arf:-valuation; 

and capabl~ of expression - if at all - only in physkal or other measurement 
' I.' • 

terms. 
.I 

·' 

In the Principles and ·standards. this .problem. is. handled; j,.mpi"icitly, by 

puttin~ those .c~.QJlents" l~rgely'!to be meas~red i'J:i monetary. terms (by : . ~ \.. 

·• ref'ere{ce to m,arket or sillJUl.ated prifes) in_ the NED ·and RD :ci;ounts and. thes~ 
·components' whose values canno~e. measured in 11\0netary terms in the EQ. and·-

SWB accounts. J· 
) \ ?--. .., 

~'1··\ .. . . ~· l . . . .r- • . • .. • ~. • 

or "welfare theory''• relate geri!'r&lly to its appli 'in the reat..:world 

,, 

,. 
• .f 

- . These reasons in the context of .a critique of norma3f:i economic thought . 

of "arket imi)erfections of various types.· They rel~' als,o to .considerations . 
• of eqµity in tJ:ie ".distribution of i'ncome IUIK)ng persons now ,ri vin&:,.-nd :bet\/ee~ . ._ 
present and future· generations.r\ · '>.,.u •• • • · • ·' J) · 

. . .· v 13·. ~ ,, 
. • ~· ( . ; ~ • ' .•. .444. . / . 
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~~ •• i:radooff1 b;~::;.n N2nd BQ values, in.tho llaht of RO and SWB 
. ' 

effects, can on1y·be, decided_ by the politica~ market plrce. ~y? Because 
. '. . ' 

there, is no one analytic answer capable of being determined by applied 

p~ofessional economic analysis! 
. . ~ 

What, briefly, is _'the pol~,tic~,1 mar.ket place? 

' . . .... 

A--The Structure of a Pou{ical· Mfrket 
/· · I 

Legislative -
Branch 

·(Largely 

Majori tartan 

Decisionmakinj 

Pro~esses) 
.? 

Executive 
Branch 

----··-,.~ .... _ _,., 
(Largely 

Single 

• ~xecutive 

Decisionmaking 
., .~.In . ~ 

Hierarchial 
'\. 

Structure 

,, . 

Judicial. 
··Branch 

(Mixed 
\ . - ... 

Single' 

Ju~ge 

And 

Major~tar_h.rf '• 

Ded.sionni:iking) 

j 

"> ··' . . . '. . . . ,,· ~ 

This chart is just to remind you of .. the basic structure of.:politic's .in 
. . ~ . -~ .. 

American society. Ordinarily, the Judicial Branch is no~ thought tO"be a 

... 

·-.' 

··v ,. 

part of the politica'1 'd.ecisionmaking system; and, indet!d, its. jw:Ucial meth~ds •• ~ ... · 
. .· I . . . . . 

_,of decisionmaklng are diff~rent: from th~,. political. me.thods o~e .other two . 
; c!~ • ' I~ - • • • 

•branches. .,Nevertheless, in· the water field· in recent years, . it is c~.P.llr that_' 
, • , .~\, 0 \· -· I i . ·· 

the Judicial 'ft.ranch has an ~mportant r_ole \,ffecting decisio'nmaking within .'t'he 

Executive Br'anch. 
'· .. 

·~ 

l 
.· ... ~. 

" . 
i -':.··- t •. ,.· 

. ~ .. 

' ·. $ . J 

: .B--The Political Actors in a Pol· ti~al MliTket 

!.·-Legislative, 'EXecutive and Judicial Officers 

2. Higher Civil· Se,rva~ts 
I . • •· . . . . . . , 

3• Interest Groups •· ~~e~ei's and ·Members -~ 
. . . . .. . . . . ' . -

. '4.~ .,lnflut?n~ial s - Editors, : Co lwmi~s, Lawyers~-
. , _ .:,, We\1-Known Individuals, Etc. · . 

S. ··· ·l'oli tical Parties " , . 

6. Cit~zen-Voters. 
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., 

,.•I 

...... 

~-

·~. 

.. 

. l . 

'I 

) 

... •, ..... .\ ' I 

,. 

• 
1hl1 list ii intended' to be inclusive oJ all types of political actors. 

Lead ~lanners..-nd ·fteld dec~sionmaker• s~o•ld see themselves as "higher. 

~ivi{se_~vanu" in thirist. "Interest aroups" aq "influent
1
iah11

, as well . 

a~ int\r0St11d individual "ci then-voters'1; are the ones who wan,t to participate 

with lefd plann'~~ and field decisionmakers in planning and. d~~isionmaking. .,.. · .. .. . 
Thei·e is 1• o_f. course.-1 no practical r'e1t-1on for w'ter al)d related land resource 

planning at "all unless there its manifest public interest. . · 
• ,.. kl • ~ • • • .. ' ' 

. '· 
C--~l t'i.plidtr of P-0lf tica-l Mark&ts 

1. Federal Government 
"' 2. FederalrSt~te Institutions 

(e.g. Federal-State River Basin Commissior.is) 

~. 
·4. 

5. 

Sta to.Governments 
". ' '.$,• 

CounC,il s of Loe.al Goye~ruiten ts 
I 

Local Governmen~s 
·) 

There are man~·decision points relevant to water and related land resource 

plans. Le~d· planners need to··--identify. and rela~~ to· the points of decision 
. ,, . . . 

relevant to them in this whole comp.lex of political markets. 
\.·.'' .· ... , . ,,. .,,_ ' ,., 

4f•" 

... 
' 

D-~olitical Power in a folitical Marke!, 

' ., Political po~er can be said- to derive: 
' ' 

Positively from: -- Leadership ability 
.., ... 

... 

Nega~ively from: 

. 
' .. 

Abllity to persu/ad.· ~- .. 
Gamesmanship 

Authority 

Resources available for dis~i~tjonary us~ 
. ·k 

Abili t
0

y to b.lock or upset J>roposals of 
other$.. thro4gh use of authori_.ty, resources, 
etc·. ·.· · · ' · 
. ' 

·The meaning of this"\ chart in te\,s, of. the exercGe of eff'e~tive .political 

·power in -the s~hse of affecting· "va·lu~lociltion" could, be d
0

iS&ussed. very ' 

extensively. Lead planners need.to rely for their power l~rgelyupon. their 

•' 

' ' 

. ,,. 

·- ... ,.. t> iv 
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. . 

t , 
~ ·"""· ~· .. 

~f 

loadorsh~p ''ability and,. in this ~onnection, thtir. abU~ty ta persuade. And 

their abil~ty to por~':'&d• .. y-well turn laraely on•~t abilitf to r'l~te 
clearly technlcal""..professional considerations to public interests. lii-1d 

>I' ..... • ' 

decilionmakeri have authority and thus a limited power. Interest aroups 
I . 

and infl~entia·ls poss us no authority and they ~sually cannot., ianore the 
' ,. 

authority of 'fi~ld dec.isiQnmakeri. Nev1trthtles,, they may be able to ~btain · 
a reversal o~ decision at a hiaher l~vel of .authority. 

What i·s the ."output 'Of politics"? 

. The output' of po~iti.ci is ''.pe>licy". plu~ t}te val~e~sianlfica.nt 
results;of its application by deci~ionmak'ers responsible' for 
implement inf "policy''. · ~ , . .. · · 

The final- name of the giame in the type of politics being discussed he~e 

is the achievem.ent of "value-significant resul ~s" in actuality. But, to 

per,fonn theil' key roles Jn ach~eving suc'h results, lea4 planners and fi~ld · 
. ' . 

decisiOnmakers must implement "policy•·. · 
... . . ' "· ... 

What fs "policy''? .... 
Policy· is the c.riteria by which ~ decisionmaker decid~s what 
to do· or what not ~o do in a "given factual situation!I. . ~ . ., . . .. 

~ ' This definition, though very abstract, should be particularly meaningful . . . . . . 
· to persons like lead planners and fi'eld_ d.ecisipnmakers who a~e in gov_ornment. 

. . • . ti' . . ~· . .. 
. Persons in aovern11ent are vexy conscioqs th&t·criteria external to their OWll 

'· 

" . - ., . 
ideas constra.in ~hat and"'how they plan and make decisions on plans. 

• I • 
00

• ' , I .. ~ • '!J • 
0 

• • , 

Moreov~r, from the'ir persRe~t1ve, lead planners ~nd field decisionmakers 

can see tha.t public poli'cy relevant to them i~ a hie:rarchial sys.tern o{' 

. constraints upon their free<Jom 1J}la~ iS. embodied :'in: 

. : ...... .. . . . '· , 
.. .. 

.,. I 

V .Adapted from Carl J. Fried;ich, "Constitutional. GoveriuneRt'and D~mocracy"; .. "~ 
(Ginn and Company, Boston, 1950) p. 362. ·-Somewhat similarly, policy is • 
tefined .~David 'Easton in "A Systems :Analysis 'of Political Life"·, (John 
WiLey' 6 Sons, inc., New York, 1965) as "decision rules.adopted ·by auth.orities 
as & guide ~havior ••. " (Jl·· 358).. .( · '.,:__. )" 

\ .· / .J., ... 
•. 

•. 

~· 
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. 11tB. CONSTrnn:10N . 

. . 
LAWS AND· LBGIS~T~VB HASTORY 

JU_DICI~ 1N11RPRBTATIONS 

REGULATIONS AND BXBCUTIVB ORDERS 
(e~a. WRC's Principlei and St•n~ards) 

. ···~-· 

' 
011 PCJLicYt1 STATBMBNTS 

PROfBSSIONAL STANDARDS. . . 
PERSONAL VALUE PRBPBRENCBS' If: .. . :~. 

I •. . • .- . , 
.. ~ • . . ~ .• . ·-=. "• .. 

. "'. 
. 1 

·•. 
SPECIFIC DECISION . . I ....,_ __ SPBCIFICDBCISION;. 

• 4 ... 

. . 
' ' . . .. 

All of -.these levels of public poUcY, provide criteria that constrain 
. . . . ·• ·, ,) 

. ..... 

plans. ~e _hi.her lev~ls constrain the lower-le_vel sources of cr~teria.. . e , ~ 
.·, . . ·~ . . .. . . . ' .-:----:• ' 

·Plans involviq.' the takina o.f p~tvate. land into public ownership are . · · :. ~ 
cqnstrained by ·~he _u.s. Constitutional provision prohibitina: the takina :! ' 

of land w.i,.thout. jus,t compensa~ion. · The)i.s. ·constitution .also constrains " ·' 

pJannina by the Pederei.·ao.verimterii $Sue t:~ the ~ppa.rent· fact that h ~s no . ~ . ... . . :• .. 

,.. authority ~,o zone fl!>Od, plains~ . Aut~o~ity for flood .plain zon'ina i~ only 
. '. 

. ' . . ' ., 
. availab~e .'to State Apd. local_ a~ve~ents ~ Also, the Federal goyernment 

· camiPt directly assess specific lands for benefits received fran floOd 

protection. sto~aae. Thus~·-rath~r·"thln wait for one or .. more benefited . . . . 
States to create the.necessary ... local.districts to provide reimbursement 

"~f some ~osts, (a·s..i~ ·t~e .. ctlse ~.th r.~spect to Fe_der~l irrig«Ltion costs)_ the 

Fed~ra·( g~v:ernmen~ provides the larger flood.protection st.orage works as a 

non-reimbursable Peder•~ expenditure. · · · .. 
·Policy embocli~ed ·in law. the interpretation of which is conditioned by ,. ' . . 

· l,ts leaislative history, _i, ext.ensive and becomes very particularized in 

... ~ 

. .;. .. i·· 
··! •.• "'.i' 

"'"lo .... 
. , ' . . 

~. . ~ 

•,, ,,· 
' 

-.; .. · f • . ~ . 
1 

' f , ri.. 
applical:io~. . Moi:eover' exta,nt. polic:y in law bas been &e<:\DIUlated ove~ a ' • l 
long period of time.,. Some. 811bodied in· the"comon law, was established 

. ' . ,. . 
aa~s aa,o., bthe~ utant policy w~s adopted by statute in. the 19t~, centurY~ 

' •. •. ' <I, . • . I ,.··.,... . • • •' 

·, ~h 110re statute Jaw still applicabl'e to water .rut related. l·and · resourc&s . 

. has(~e~ enac.t~.~. d. ,in th.· .. is" cent~: · .. _· .· . ,.. ·. ·~. :~~:'.:, 
. \ ~ . . . '. ;~ , . -~~.· :. ) ~·:;:~~.t~·~ .g~:~; 
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I• "tf. -~ ~..... • ....__... 

:~. 

···'' 
.. 

.. '·t.·· 

/'" ~ . ..•.. .... .. '·. 

. . . ·,,- · "1.idi~ial intetl>retation' of law clearly provj.d~:s dec~S'ion cri.teria that "'-. · . 
: .( ,,. ' . ·' 

, . ;~·· '·. 
.;'' .;'<.": P.lanners, cannot ignore. The well-known experien,ces of Federal water agencies 
:,. •;" 

'J ... 
.);.,. 

. . 

. . ' 

>. 

. ·,. 

~ since~passage of the Natlonal 1 Enviromnental Policy.Act in 1969 make this 
. · ..... ,···4/ .v.1 .. . ~ ,. • .l .' . • ,. 

,' ·'evident- .. . - .' ·• .. · .. 
• !II··:· ,;. 

. T~e extant .Principles and .. Standar?s 1 regulations of the Water· Resources 
~ ,. , '.,i... ·. • 

with law ·to Council, a:re c1'e~J..1'y intended to pl60Vide Cl'iterJa. consiSte~t 
~id.e p,larine'.l'.s: and' ~ecisionma)(ers~ . : . '' 

·• .··. '.o/~)'. • . .' t. . .~. ' . ··.-~· -~ )"" 

. ·~- '\ Th~ riJ;c1:/Jiree 1 ev~ls o( cri terla .are yeryv r·ea:!'.; · ·but' 1es-s µniform and 
• ' .I • ( • o : • • I• o .. • ~ ' ,I • 

.: #xed·~ in terms o.f thei,tt"effects upon pian'ni~g and decl.'si.OllJlla:ki~g. Official. . . . :, 

"P.Qlicy'.' statements are'· in effec:t, calls".upon ... ~.~wer. off.ic.f8:i.~ ~n the 

e~ercise of their disci;etion to tilt th~ir decisions. in a~co~d ·with· the· 
' 0 ' 

explicit or implicit criteria of the policy ~~~t~me~t~ 
.I 

. 
l • • • 

I .: ~-·1· ... ' 

,~· ~ 
~i 

, .. " Profes.;ional ~standards derive from .in~eF~e'Ctud di's¢'iplines 1 'train~ng, . , 

... 

experiencd, and.-p'rPf.essional-socie~y polic.y;~ ... · Engineei;i;;.t economist:s '· biQlog~sts •. ~ 
• • 0 • -t I;'' Cl ' • '" • • • .. 0 • • 0 • • • • ' • 

" ~ 
..· ... 

i::.~~· .. a.11. 'bring to t~.eir work the p-rofesJ:i.~onal "standards of ·their pro~1.ssio1!s · 
... ~. . ' ' (' . ~ , . . .' . " "'" . . .. ··.;": .. ' ~ . . 

"· · and they are· expected·' to do so. .,. , ;: ·' · · · · ·· .. . 1!., · •. /"'"" 
" ·., ' ' , ·:· • • • ,J ".' , , .: ·:, I. ~ , '. ._· i '.· .. >' ,> 

. ·Finally, the value preferences of tne. planner or decisionmaker, within .. 
i/ . ....... >. . "i . ' ' ~ • .··'" ·:"' . 

• whatever fr.eed·om of deCision is le.ft.. to him, are inevitably involV.ed in:his; -~ • · 
' • • - p • • • ·" .) • ' • •• • ' • • • • • ..6. ~. ~ .... 

. decisions. His values,· impacting upon his deC'isions, can be t!i?se that h~ .. has '.l'opg, 
... • - ' 'of • ' • ,· • ~ -:i·.·: ; 

held. personally or professiortaily,; or '.they can be values, that ·h'e ·ha'- de~ided · ;, ·...,' 
.,..•.. . .. ' . ·~ . . ;'"\. . . . '·. . 

to t"ake into account as-' a ·result of public p~rticipation in procE'.sses.~'.0£ ."~ .'• 
' '•' c ' '. Ji.· ... 

· planning arid~,,decisiormiaking. · , ~ .:.., · .. . • , .. ~ ·; 

- . 
·:· ""'· .. 

t .. : • • ;; ~ ~. It • 

Specific decisions ·.can be said t~".deri\Te (to corrt:ij:iue· the metaphor .. Pf ' -
·,. ·.'.' h1era~chy) from criteri~ imposed from ~bov~ "'~s 'well a~· c\;i t·~ria pro~oieaJ~y 

pupiic participation from ~b.elow. Becaus.e much 1_tha't' ~~u:r;s.' i~· ·g~~~rcin~~t "-; ._-~· ~ · 
• .. •I • - • ' • ' • • :· ·, • • """ • • ·-· "'~· 10 "\;' t • • .. t'. • ";~·" 

,.. .~. :· ... 
·-

,/, 

depends tip0n the acti ve:'-interest and subs~antial · conc~rrenc~ .of th.~·~'f!~~cte~:~ · 

pub-lies, pi.tblic pai:tic~}>ati~n. is an essenti~l ei,eme1r~··i:h the, rea~iz~tfon qf 
pla~s ill terms o'f a~tual · ope~~tions apd achievem'~n:+ of 'effec!:s. , ., .~ '-.· 

"l ,. ".1 , ~~ ,· ,. • ·o.' f'-.~·'"r· 

.. ~.- . 

.!( ... ' 

.. ':,/ . ')- ~-·· . " 
Frederick R. Anderson·: "NEPA in the Courts - . A· Legal. Ana1ysis of the"' Nat-ioriiI' 

·Environmental. Qua·l i ty 'Act", (Puhl i;hed l'or Resources for the Future 1 • I~c. ~·y 
The .fahns Hopkins Urliversity Press, Baltimore, 19~3)·. 

.. .• ·' ~·. . ... 
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~· . . ·' 
. '~ " . .· . . ,· .·· -

.. ., . ·- . 
·•. ·• ... ~..... .·. .. ... '•.... ""· ... 

. f . • '( Le~'d' pl~er~ '•and field q.ecisiol)lakers work at th~ inl.;ial. ·i~tirface :::- . 

in a :specifi~/factual. coirtext 'between government .and what hs polici. permifs, 

on tne one h~1_1d-, ·and tS~e~ific public. iirt~tests :ancf what these interes~s ~eed 
. ; '- . ··. •1' • "' . . : . 

"· 
.. 
·: 

· as th~ plan'lier o~ they see. ·t.heir n~edi, on:,the other~·. Th.i,,s, l.nterface in such 
r' ." · · ,,... ' '"*.:/ r ~ · · · ·. 

a c~n'text c'_le~rly puts iead p1'1ners. and fi~cf' deci"'sipnmakers in a political, 
·.¥~ 

'\ ... ·, 
., 

. f. 

. '. (· , .. 
I 

.-.. 
'':'! 

. ., 
:'O. 

that is, .a .value d1o¢ational io1·e. ·· .i:... · · .-.?~v .... 
.;. • • .. , Cl'~ • ~-

¥ . ~s conC~usion 1 eads •• ~ir:Ctly t~ ~ • . .· : ~±;. (~;, {'.• 
Thesis·. #2 :. In his political. capacity,, a: lead planner .must .'· .. · . . .• · . 
rela~e to the publi'.cs i~terest~d in the alternative. P.lans . 

. , h~ is plann~n~ with. a v)ew. to_.hi:s ,obtai~ing •. if po~sible, a . 
<'.!; ; v,1~.ble c~~!1·t1on of s~~port for :a: .technical~y f~asible plan. 

. _ .. ..,.. . :. ~· , :~ .i ·. . . •.. ,. • ;. ·: :!'· • • rl\. ·' . . . J 

"His obtaining"·, _in-.rhe at>Ove statement, is meant to mean a i~~ding ~~tl.viS!:· • ~ 
rol.e. '"."'° ~btain .~~ "via_bJ~~ coalition o~ ~~pp:orf'' for ~ techni~ally 'feasi~le -.-t ~ · .... 

.. '. pl.an may .requi:e sev.eral iterations."i~ ~ectt~cal .pla~~ng p:toces5e!i}!1 _order,.~ . '' 

for, a leatl planner to .help build ·a <!~a.t~n. · ' ~>·~·.'.-. ", [ ,•;;, · .,: : · • '..::·~;.?;;~ ..)·~.::_.~,·~ 
~l .. '"P . " 

./ 

.. .. .'' . .. I What is . "coalition bu.ilding"? .. ; . ·, 
.• :_r.., • .1~~~ . . 

. . . ,)• 

1. :_.f't. .:' ..... , .... : . 

... 
. ~ . 

. . . ' . 

' ..... 

·.I.· 

.. •. 

"• 

._., .. ·. 

~-,r;· 5°~metimes ·,not:· ~. ·. :.i· ~~ · '. · .-1. ~,·.Polarization- of. -Interests: Sometimes 
' ~·.,...---~~~~~~~~~....._-

~?. :--fcP.mmon'1li ties of Inter~sts.;;; .. Must be sc;>u&~.t· out. "' .. ~,. 
~. ' .I ... J •' .f . • . . ·• • • • : ' , '\\ ? \•t\.;. 
: } ; , Ints;rdeJ!~mdency ·in AchieviJ3i M~.;-Action: --,.The tttr~t .• · 

•, 

., 
' ' .'ft. 

.·~ . • ... t• 

· · of- no.action foP_apybo~y is·a u~fui poli.tical· fbni6e. 

4: ·C~inprom~.s~ :. . ~aking poli ticai :~~depffs: ·:~~ .. · ,. .. ·" //' · . ·)-··~·/ 
. Interests may or may not ·be. e~tr~mely polarized i~: ~pposi~· ~).rec~ions. ·' 

·" 

" 

"\ ' . ' "f•' · .• 1" II ......... , .. 1 

In any. case, p~~~Jity of interes~t usu'ally .. ~e~js c~nfli_1~ o~··:?:t~~esi in sf"m~ . ._;~:?/~~~·' 
deg.~e.e.-. _ !he. P,r.J:.ncapl_es and ~tandardS" ~~ll f9?: pfese~t~U()n tQ. 1tlt.~ public .. ~£·· _;: )lf:.r,=" :.!i 

both .. ppti~um NED plans and optimum EQ plans.t:~~:quij:.~~$'~ ex-~reme.~6iitl'.'ca·1: ~·~¢'.·:.::+:: 
·:.•Po~ariz~iiori; .but~ ~fit <l®~, ,then p.ro~»ii·~~~~a.ii.Ii~-~r~m .~a~,-~:1wa~~:> · · ,·:'./·· .· 

. ·'·latently thefi.e. The planne~·.di.d not catf,,~ti/~:t~~fri J~~~~y·'6~~"n~c~~sa,ry · ·/ 

for. him . to deai with pol{lri za t'ion by anai:rsrs · 6.i.~J.1rid · llakin;;g ~kh~;·~y'&.t~~'.ial 
tradeoffs between the·· extre111es'. · .·~!-:'<.,:··· . ' '.!,;~~ . ·.. , .· 

' " ~. . ... . . 

A positive role ·of ~he planne:i(~an~be in identifying.and making ·kn'?~ 
comm'on interests amon~ opposing. i~ter"ests .. For example' some re~rea.tiooists I 

have an interest .i;n reservoir recreation, not a11 r~creationi.~ts ~r~ ~ild and' 

• 0. 

' . 
1 \" • 

·, 
--: . . . -~ 

. ·"· .. 
. ... 

f 

'· 

.. . .. , 

'. 
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5.5~ni2 ri\re.r ~nth~iasts .. ··~~t t:d'· ob~~in_,;~:~'.s'~~~~t~ .Q.f. re·s~rioi7· .recre~~lonists ,-_ ,. .. : ' 

it ~ay be necessary to. decr~~se '~luct~tlo~~~i'.' ·.~~et~~· th~~; cojnpromise. ·.say' ' 

the full utility, of a re,servoir :in~pro'!iding' 'fd1\9·~1pcl~~c pe_aking ·~ower:·. ,;· 

t,. 

'\ . . . . • . . . • '. ... . . "' t. '. '' :#'~. . .J • ' 

· A~~th,~~ .~~~:~r~ ·:~·~~:-;c.~~,.:~e .· i~ .1 et,~in$ the'' co_~t.endii:tg inter~sts kno~ · _ . . >·· r; 
that '·'nobocVY!-'<·iµ ·,li'ke;l~·':#f:'Jte~ anything u~les.s ways are (ou~d to cO!npromisi;:'.\-,.~1 ~l'.: ( 

, .a:~·. b~Ii~·::~_'.¥i~~.~- '~~~!ij:'iotl::.:: .;5~~ept in excep.tionfl .circWn~tiriJes~~ deci~/iJri~~ : ~· · · · 
' o\' ' 1,,, ~ ~,,' jr I . ' ." ~'. 11_. ~ ~ ~ • • :~ ' ~. : ' I '! • .. • ' I .' .' ;/ ' .· • • (__..;/ 

· ..... ;. ~;-:lllt:~:~ ·~~ -~-~~~~~~~11r~';l:~r.e1s of·· th_e EXecut~v~- ·~.~an<:~_;and_ in .. the .Le.gi~l~tive· · 
~f :. (>'~ ·!·gta.~c1' -~~H· -~bt. ~11'0.w themselves ~o · be~~me· ~nvol ~ed in wide-op~n co~lex . . · . 
';,_r.);; ·· i.·.·.~&QtfOl~~f~is: .:~ln'.':'~u~h circum~tances, ·no decision i's. ·bett~r than getting 

·.;:: ~· .~~,~~~~~;'-:f~.~{ve~: ~~ 'ci. ~i~ua~i~n thrpugh whJch' they cann?i: ~pe' to see···t:helr' way.; .. 

"/~:~~~-t is:,~ ~;·viable ~Jtihti6n;'? ·., .. 
. . ~!_·.::.-;:_~ .. ,:. ' .:. 1 . . ". . .~. 

' .- ... • •, .:"''.' • . ~~ s q •• ~·. '... '. . • 

. .. ~,~~·. •' 1 ~· ie'w· i'~terest:s .~ ···~f:.·.·~t~:'.;~lf'.~r,.~t>mp}~e~}f~J>r.r.w.i!~: a. :~:~~promi~\y~·~n! . 
· ··' 2. Most, p'eople , inyol ved are happiez: ··wi th··'the ,,.;cdm~om.J.s~· than 'A; ~ :;,; :·(,· .. ,, 
.~·. without . ··' .,' . .•. ··~· 

., . 

• 
~. •' f» ......... •.. . ' ' "\· >· 

. c.'\ ~ -
· ,:L, ·~ .. · .~ ~, · :3: > Copti~u~1_1g polariz~d J.i;iterest_:; ·cannot· be effective in 

,. · . /.. :( ,'. stopping plan. . . 1 · 
' '~,l ... ,. , '• , t ' • Ct • - r I • °'!' • ' ,• 

.·"'~-~~4· •. Suppql:_~e;rs of.,cdmpromise are sufncis:mtly suppot'tiVe ;tp . 
··· '·· -· .. obtlriiL~~ct- ~ Qn. ~;; f· · '. · -/-· >~ .. ·•: . . ·. , ·. ·~·' . . . . . · i-: t..~~t;:·: .•. <:·.' _·,_·... 4 ... ' oJ ·~ •• ~. • • • • • • • •• ... - ... 'ii ' " 

... :.- .:~ .• •• .~~·:.:; •. .:·.~\~···'..'." ,·1'_ ... ~ .... ·:·•. •:?· (.~,_~·::.'"=J.~~:-· .. \ , 
··~\:~If continuing; pp1iu'izect,-i,P!er·es~s can. 's.top a compromise plan, in -the 

.... :•....... ,. ,,. : .. . ... , ,' l •. • . ,. . ' . 
planner Is judgment. the~ ·ther~ is·. no poi11t fo· proceedihg with I ft·. :~The . 

... ~ . 'l 

planner·, then or la~·er, niust -reiterate. the planni~g procedures· ~nd· propose ·· ~ 
new technically" 'feasible compromises that, _trad'eoff ~pertinent. values. '• 
" _., .. 

: .Even without ·a<;tive opposition·, ~~pporters of comi;>rdmise Plans , 
\ .. .> -· ' . - - • . ..! ' ' • • • 1 • • ·• . . 

;~ ·),_ • 
0.musl~1:1s'1,,ally .~e cl~r;ly. su]Wordy~,:~a·: ob~.in' cic·t~ott beyond .t,he. field · : ·, ·. - : . ~· ·., · · 

'~;;:: ~--:~. le~-~1:. ~· . .:j f. thei· -~r~ . .4~{··slfff~.~~iV14PP~~triv~ :·' tbe~; t'h.e~;' if no' fe~l · :pci,:~~t<>>· · ... ,. ; .. :.· .'. 
r "\ • • . t:~ -- f • 1.: • "'iii! f I •> ? _,. • • • , 

.. in· inv~sti~g .much effot~ l>n .. -~~.~ja~:\i~l~~~··. tne·:~~p~r~~s-~~~.ridsj~~')~··: ·, ;< ·;·· ·:~": ~:.' .. :·" 1 •
1
· 

o • b ' • .. } • ' • " t .: " I• ,.ff"\J'• \'·.-r I ~ •I' ,f' ' ~ ' • ·• 1.? ' • t· • 
; cJ;i.anged .. to. e.··mo-te .active.· ' . ' . o·. • ';. '' ·. ·,' .•.• ·: 

1
, , ' •• l,: ~· .... ,- .. _ ..•. <, ' 

'/., ~ ~ • ~· ,· >. ~ .':. •• .:/:. ... • • "'' • .: I ~ • ,' • ' i • '..4' • ). r '' • ' ' t ........ \, • • I ' ':. • ' f I ' .. 

·~ · ' -~~:,:~./.~''."~);~·1?-:ll~~:b~en ~ut'~ined,\1.e;-.e •ar-e o~i the bare,bo~e1·;:.f~~fj~·d\n. d~V.elop_ment. '• .·~> ,. 
-· 'of :'a ~·~~bie coalition.' lJ1 a~tuali ~y' obfainihs-:a via.~le • co .. a'l~ti~~ ·c:a~ be 

. ' ·:' . . . . ~ . 

. . ,infinitely C<?mplex~ involving many reiterative efforts, and ·tJie problem.becomes . 
._ . "I . : . . . ,. • .. ' , . ·, •, 

·' 

. even.Jll(>re cbmpJex, when decisionmaking moves from-lecal, to State, to regional ... 

. : t9 '8~~fona·~·,_1~cati~~h·· Rei1ter~ti~n ~d changes in previo~s compromi~e~, 
iny()lving different publ.ics i~sid~.r.ation. of 1al'ternitive p

0

laqs, may • -\ 
. b~c.dme necessar.y. · · . # ,, , •• 

·.' 
\\. ; .. ,. ' 

.. 5 2 0 'r • ': J· 
·,. 

.·~l··. 
~.5 · .. ) . ': •, 

. :. ,.. • "# 
,. i· ... , .. 

.· .. 

' ; ' 

- . 
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·_'"9_. 

·.1 • .. 
. . .• . 

. " 
i -

... . 

... · : :..:.·;~ :~ .,,, :i,:- ·. . .. , .. . . :" j: . .. ••. ; . ~·. 
Is all t~s, reajlr.~ ·:new d_~enswn'.i]l:r ~~e ·role. 'of i.ead planners? .. ~ 

•• ..· . .· ·.· ' ·.lb-.~.\ ·"j .. ;:. • 

·' ... 
Th"es~ ·#3.: The a~swe·r is no. PolrtiCa'1 parti'cip8'tlon 
~n pu lie decisioruuakfog is. not really' a new d·flliension 

,. in .the .role of(l~ad planners,. ·· · ,,, :·, . . ,;'.'·f· 

• 
. ·. 

. ". .. :; ·~~~ ·., , .. . . .,.: ~:,, -· ~· ,. :- . . ~-- - " r .. r ~ ·.~· .. (:.:·· • 
. But' thiS. lecture is' not the occasion to prove that short answer in·t .·- ··•. '·~ · 

• • • • • . • .., : . ' . .,,f • • ~ 

~etai'1.'. Instead, it· will· be asserted ·t-hat .;Colon~l Pi~k of th~·coi-ps ~f. 
' i;_ri~gi.neers and ·Glen Sloane ·~f. the:. ,8~11eau· of' Reclamation •must have· ·exerd.sed\··. 

I • ' ... ~ 

I, , ·' 

• . ·' 

.. 

.. 

. . ,, ,.. .-~ 

)".' .· 

: .•' 
. ·. 

' the type of poiitical pa'rti~ipation being.disc;ussed.~ere. when·authorization 

(was ob~i;i~ned ,of' tlie 10 Sta~~e Pick-,S~.oan~· plan for th~ ~e~~iopm.ent pf. thr' ... 
. ,.. I ' 

Missour:j, River Basin in the Flood Control Act of 1944; ' . ... ,. 
. ,. 

J '~ ' .' o ,•'II~, I 

I 1.. 
,. 

coal:i,tion: 

1ver e\e):-~.~~~c s; ... ;·;\.'_::~:· tf ;, . 
ower ~.~·· p1:fferent: ··~· '.~1·· .: : • 

level's o :- \: qo1~.tado R:>,ver ,. · -'). '. : .. · 

" 

\,.,. :· ' 

' .•' ... . ~·~··~~ '.~ 
I·.· • ! 

'Basin,P;<>. ec~ Act.· .. ·:··,. !··~·:·~'::· · ·> .(:r 'i: · }; · · 
; ,,: . '•r ~"" J' .i: . ' ··. . • . .":' . . . r .J ~' • 

.· .~. Publ·ic.·pblicy' consti-aints-" .. ;mostly fixed but " 
sometimes can be made flexible:4 Recent I 

I · Charles River~ et al cases. " 

4. Political tradeoff.s, ·the iterative procef.s · 
and much olitical artici ation to little ·" 

.J \ • •• avail_.: e Potomac ~· .1 ver. p~;ann~~$: t ·~ •• . . / . .. . ,· . ~·: .. , , . 
• ·"' •• •. '. ,_, . . . ·•·." ~~- . . ~ .! . ·~ ·:· . J ··.: ·-·' •• ~_.:·-' ~ ·~' • . •· . ·..; ::. ,,. . : 

-._.: ,',. >~·; ·~ .. ':'\ .. Finally,' coris'id.et:at'ion·:need.s ··~o ;-be' given. wneth~r·: ihe Ptinci}M'es arid· '·1t!" ;, 
,_;;) ·!/·~·~ ·.•" ... ' _, .. ,,•.,... •., ":'°'·}-·:•'" l" :• ~.•I t#t' ,O\"' , ... _.;..I;,•,•~· ~·~·,,~ .·.·i • • ,: ,·\. r .. ,,,..:• ;. t 

:: . ·~ : ·.; .· .. ~/ }i~ndafd.s• cai(ti~P.n pl~ers.~.to~ ·en~g·e:. iri~;~-~~ ~)';pe,~f poHtical .. ~cti\r·it:~· :(: _>.;, ·~1 
·, .. .-·. , .. J,. ~ ··.· ........ , .... ·.~~~·t ·~. --~ , ... ·r'· .. ,. ' . · .. •" 

.'· :.·~':that:hasU::ieen·'di'scusseclJiere.1 ·:.··;;, .. ,.;.•.·, ., .',~:·· · ~ .,, -~·:,· : :.~ .:·~ 
~-........ · .. · ~ ·x · .· f'::. , ·-.: .. :, \ ·:.• ,. ··.'~·.: .~ • .-.-.;~·: ;.;·~ '.!:~.-!· ... :·r · ·· ?·. · •••. 

'· .~; ·~ ·, ·~•,,Thesis #'4: · They'do. · ,. ').' . " ·'• :. -, ". ,; .. , ·. ··· . .P· 

/
.•.·. _:·~;, ·: . :· ~' ... , . , ..... , ,.· . . ·,}:,: .. :·... . . . . . ,,• ../':) ~.·: .. 

. · .. ·.. . ' . '·· \ . ' . ,·,. ':. / . 

.• _, · \Th~'. Princ'iples and Standards. (pp. 102-103) stipulite. four t~ests to, be 

. . 

. ..,,.· 

• "- , .11 ,.',. , •' ~ - • ... . .. , •. ' • I 

app'lied in- fopnl}lating alternative plan~ .. ;· l' .. : • 

.. ' ·~ .• ,..;·:~ -~.~:'· ,' . (. ::· .... ·; ..... ';>?'. ,. ·~::~;~;:~· " .. 

: .' .4 •• 
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:A (Political Test) 
.· . ·~: ;__/ 

. .;.. . . . .. . . :" ' . '. 

I.· 

\1. · Accep!!l!ility .. ..;~nworkability an_d.:.:.viability of the 
. . . . . , . , . ·~ .. . ·~ ' 

.,plan in, the sepse of acceptllnce- of the publ4~ ,and ~ 

.· . , •. { ;\ ·.~ · . co1npat'i.bi 1 i ~Y ~i th~~ kno~ ~nsti tutional co~st~~aintsi• ..• 

· ::; .~ \( (T~chnk~~· .P~.o·f.e~~~fonal_ T~~ts) . 
1 

. 

·· ·. ) . 2~ :"~~if~ctivene~s~~!ecpn1cal.-:.per~a;µqe., ·;' 
.: 

3', .Effic-:iency-~L.east c~s-t .means. . ~. 
.. 

. . ~ '" 
-~ ~ . 

, . ·: /: . 
,~ 

. , The. Pr..~nciples al).~ Standards imply1 mor~over, ~~at lead· planners rieedJ to 

.,;' '• '?e .~ct·ive~oli~ica.i .. p~~idpan~s in order to'·~pp~y· th~m:. ·,;. ~ - ·~ l~ .. -. 

"
1 

· • ' 1. Vigorol,Js_ eff~rts to obtain public participatJ,on ill .. ·. 
decisionmaking processes should be pursued (P&S 'P· 96); . .. . 

< .... '.. ·. · · ,;/ '.~.<< ; ' ~.· ·The: ~-Pf~;if_fi~r.at,tiond-fo~. thde bcomponent.~. 1'mdu~td7e~dlect1 th~ .. '. _, .... ,,~· . .;sp~c1 i~~'~· .,~.C. .s asi.re. y -groups an in ~~1 ua s oi. 1 

·. ·• , ... , >·,1,•·, .. '· .. '; ·the plannink .arf:'a'.' (.P&S p. 97). • 

.-,,.'Q ·,,• ·~··. '.'.?'.·~.;\~ -1 "fhl ... spec~fl~~~ft.~#.Qf_ t;he components must r~iect ... 
• : .. !•' · •· ~,1 'fsife'¢ir:lQ.Jc·Jl--nts".~eclared to be ,in the national 

-~ ~; _i"f • ~ iiltere.·str~·~y~:th.,,'~.ongr!!'s.s ·or by the Executive ·ar.anch ·· 
· .. through .~ne."W~tet · Resp,4rces Council". (P&S p. 97). 

4' 

--
. . . ' ·'! ~ . .' ,. ~-. . . q . 

4 •. "Con-fl:i:ct''; as we1r-.as ~·•complementarity" anong components ... .- : , \J. 

is recognized · (P&S 1>::, 97).. Thus, coi:ifl;i.c~ .. is· Jl't>~· _;, ;·~ . ;:··"'.. ·~~ ~ · 
as:sumed·'to· be .1enerally resolved by ecoiioniic analysis' ~ · .·: 

· _o ket' processes. Political means of handling "'-'-. 
onflict ~s ,implie~. · ·. · . - ~ .. ""'· . . ·· • 

~. s ... · 'Rei~e~~ti~ni•.o~ the pl~~i-ng'.Pfo~~~·~,·iS to be 'u~dertaken \.. ,~: 
. ;, ( _'.. . · to aid il\ pl8:Jl'..~eidrmulation •a· ul.umate ;;election of..; · t' 

.. 
~ \ 

:.'i , _ (i--- _\.\. ;~' .. ·.~e.~:mmend~~i~t~~;- ·(P&
1
S p. 106) .< ... · '": . '-,, .. ; """·!'~":;; 

? ~-... ::>1~.. • < ~ :. S.Fi~ection .,.ol: ·:~ ~lan for recommeJ]dation' .~s~; tr( to :t:econcile . ~; ~/ ; . I 

: -~ _ 
1'prp,fe~si0Ji.~ ~appraisal o.f b_enef\Cijl~. Jf;nd:· adve-JSe_' ef~ects in . · ;"• . ' , " 

.... ,J #,.,," ~-:r .. 
l' ... " ·.' ... "-( 

:j~ ,·/~·· .. '··:.~.:;/· 
·. ,! . ~· 

·.:· · 1;. · · actio'rd .with'·. specified decision rul;~s. as well as the "priori ties 
.. •".~.i. am.l<pref~~~ces .expliies~ed.by_.~hecpubllc' at a1r1evels to be · 
· · '. ~ .·a(~¢~~d;.·by.: t\le plan"-.(P&S p. ·•107)'. -

.'!':. I - : ·1 ~' .,.-..' ,'. • • ~ ' • .of ••• ' 

': •1 • ..... ·· ... ~. 

I . 
,. ,· 

~ ,'' ~ I 
···) . -.. ~: 

f 

r.-

. ... • .• ·,··1 
~.; ~ 

... 

.. ' 

.. ·, 

• j 

.. .. 
.. 

. . , ' 

•:· . ' ,·~c . • 
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.• ·C'\ c:· •. ·. 
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.. .. .... .• . ,.· . . .,· ' 

;· · · 'Ows •. it would appea~ 'to b!' vali• to~ s.ar tjlat the .gr"-incipl'es and Standiirds, · 

·~ ... 

~li~itl~ if hot' fulljr ~~~cltly, call upon lead plarihers' and fi~ld decision• 

'maker~, not· just to d,C'Vo.loP .plans,· bUt ·to be. lead~rs bn. ~~half· of government~ to 

.see tha~ p~blk~y ~c~~~~l~. p:~.s ~re.~e·v~_l•ped, •.nd:·~o~~ht' ~o reali~~tip'n' : •• 
to: pub!l. 1c use~ ; . · ... " · . , . .• , · . · · , . . 

-~\ >. '..;. ) ~. . { . . ' i ·. ~ . - I ., • . ~~> ~-
.;. 

~ ~ -~, ~ 

· .' / . , - • i ~ ' I '• \ . "' . .. 

' ·. . ~o· red.pi~.ula~~; ,;f()tir -theS:es i:eg•rd~ng.: iiw~1~emeilt or 'lead pianners iri · . \. 
publH:. ~ec;isi9~M.lg .procesfes have ·been s.et.' forth and ·supported.· i~ this ·/ ; 

-~ ' ~ • , • .... ·,J~ ..,"s. J. · .... '? .... 
. .- le)c;tu:e: ... , ; " _.,. • ·· '" .. · ., ~ 

)• . (· ' " . .,, . 
~ ·:. · 

1 
.• •;~sis #Ji:. Lead pl'annei:s !"'l~t enga.~e,· iigf just in .tec:hnical 

. . . ~ 

plan 'formui4tion and analysis, b_ut also in political 
~ ~ ' - ' ···.··: . 

p:'lrti~ipation in" pub!Jc d'eci:sfonmaking process'es. ,· 
I • f." • 

Thesis 112: h1 his·_.politi'cal~~c;-~licity; a lead- :planner must.. • 

·relate, ~o the' publics in°teres~ed in ~he alternative p~ans 

he is planni~!t with a vie~ toi'i~s obtaining,\ if possible, I 

·a viable ,coa},itionc of suppo:i-t ·for a iechJ!ical~; feB:S\~ie. ~. . · ·'· 
~lki· :.. . . )• .: . . ·, t ., ... ;,I... • .. -~· • ·j: ''. ( 

Thes~s ,'{, . P~l~tic~.Ja,J.cip~~ion in public deciSioTimaki'iig · : '' 

process~s ·is not t'e.ally a new dimension in the role of lead 
' planners. · · , · - ·, .. ', .~ < .~ 

.-.'~ • , ... • • .'·"',.:,.' • . • ~. ' ': ~ ... ..r·"'" ::,,: . •. ' • . " •• -. • # ~-. \ ,. : : 'f - : 

'\'. ~h~.S-is··rt4;,. ',·_T~e. P~in·cJJ!le's'__an4 ,Stand~rds, ":implie'itly. lf not 

• explicitly, ur1e · 1ead planners and field decisio~akers to 

~art_ic~pate po~tically .• in public d~cisionrna~ing ,p~ocesses .-

. 'l 
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s-h~-· ~-S~EGlFICATI~N .OF·'.:5~/mNTS Of !JED ,,AND .E~~TI_VES. ~· ( ···· 

'· .. . -:- . f Le~najd T. ~rook·· . • . 
. ".~' -. 

. ExecutiJe Director• Great Lakes Basin Co11D1'ission. 
·· Ann Arbo7, Michigan 

c i• ··~· .. . - .~. fi 

i,', .1he Qbiec,\~V~ _of presentation of Step Cffi.e, is to reiterate and r~l•te 
in· a· pract~cal way the pr~~E!ss of \dentifying problems and oppor.tunities .... 

•,I , fl- I ' ' • ·:?I 

.•· as· the .init'ial phaS\_e ·of -~¥an formulation. 

N~ at~~mpt .~ill be ~4e to completely review ~he excellent ~~nual .. 
. ·. pa;Pers, bear.ing :upon thi~l process, "but wnl merel:Y. id'erit.ify'' the highlights 

,. and indicate their appffcation' in"relati~n· to a ~eal situatio~---the Bear . . , . 

Creek·'8~in-in·~.tah. j · r_ ~· 

.... 

. For, the purpos~/of re~·i.~;~' .·1et.:~p;s.:.lo~Jt .at ~he s'x;· steps· Olf p.l:ari' · 1 1 ;, • 

·~~,, ,· : .... ~~- .\'·) ... ;1:..,... ~<re .·'f;;· ."·~:.,~ .·.···, ~l I: ...... ,. . • • • J...·· ":0. . \ 
·"formuia:tion agaih · (F'.igure 11). Note that Step: One provides. for. identifJ.ca-: 

' . . ; . . ... -- . 

1· 
·L . 

}:;·· 

' . . 
. ... 

{ ·, 

tion of the pPob_le~s. and specific;ation. of ~he component.. neet,ls. A :rela.ted 

< ... ).Step, .Fh .. ive·,b·'pr~_vifes f~:r a ~evi,~adio~ •f.f"''the. ~om.pd. onf. f~~'t,s aftber_. al,ter.natiV
0
en' e· ·; ~~.·'~:.·~ ..• : -~'·.•· .. ~.· ·.~ .. ~-.()• .. ~.;. 

plans ave een ~valuat~d fo~ /-r. ~~~-,~ s: Th~ } ~~~~e. ·j~~~~n ~t;p _ , .,., 

:.;~ -~:.:.·..-'·:.~~:''~~,a~ fQ.:ipn~~'a:(~~ ~d~ Leve~· B and .. ~~vel C ~t'1diei~ ls m·ainli''in ;·he. 
detail used to.identify the components: . 

-· 

.. 
'('~ 

:.:, ·:· 

' .. 

. ' ' 

r 

: • L / , .• 
• i 

l .. Fi~re 1. 
......... ·· v 

:~ -
. .· 

1. ·~ Prob1e'~$~. Ne~ds Componeritl?: ,• ;' 

. -
I 
'\ 

,.·· ',\ \I :,1 . ,... 

.. ;·. · .. ' 
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Second' 
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Compori~nts ar~ specific,, 
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.. /" .' . ~ ....... . 

-~: •, 

t . ,. 
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... 
It· appears· to be fashionable, and sometim~~. ·.ev~n ·neces'sar;t, to sel'ect 

. , ., " ,. . • . . ' '? i .. ~. . . . 

·. < .,.,. ,.., ·•·· ~i.newiw'CJ:pds'"alt7d defl~e the~ .. f'6t;4s~~£.ific .us.es -in ·~eve loping a new technique 

1~. ' such as. advocated in the· Principles and Standards.· tfowever) those ·~i th 
. • . ' . . .1 . ' : ~ .. 

. ·co.n~ider.abl~~~D.e~~e!1c~· ~~,1;P.4~n .• Jormulatl:0.~. will .r·FC.c;>gn~:z.~.f!J1at al terAf~ve.-\' "~ ·;,j~·~~t.-.,.r.~ • .. ,, .J •4• • tif·.-i.. ,.,'ft~ .. .-.~. .'f!t ··ri.1" "x~- - · · 
names. f~r.:1tftfmp<fn1ilt';" lft sub::.objective, inciu'ae::;';Deasure, eiement, · funitio • 

.1. . • ' .· . . . '. . ·'.·.:d\ . 

wate't. resour\~e "purpo~e •. o~: category. ~f these names reduce the mystei-y and 
I\ ~ '~( ~ . ' '~ • f ' • • I • 

prom._ot~ greater acceptance, it i.~ suggested that they 9e u;ed co~currently 

• 

with cOmP,onent,,"component element", until the title component is part of ~ 
• • ' j • : • ' 1' t ... ' ' 1 • 

.. · ~vel -:..both: fh'·St and second .1.;or .au:· obj-ec.tives~.,.~re defined· ~n Pa~e '94' · 

• 

'· . 

. ; 

• 

:··. ".:· ...~ Y .•.• v _. ~bul~ry ~ ~~eci~ic. cp~~oli~n~~s"' :~~~on~.n~_ .~ee~s.~ '"~rid ·compone~;t .:~.·:~ · 

~ ,, .. : · o: . tbe ~r~ncip~~s 
0

a~d: su:~d~r·~;·:·: i~P~~~lf.ic' ·~~P~~~:~~~ are de.sire~ ~c~ie~einent 
of ~als iri terms 10-f units of output~. Component ·needs a:c~ tne. t}rpe, quantity1' 

and quality ·qf :d~s-ired beneficial effects. J'here··are at leJst ·two_,.. ievel~,o:t·' 
·/ 

• :" ;:.·', ~· • • • ' • ' .• " • J. j' , I • • f: 

c.o!11~~nents.. The f!'r~~· relates directly _to the output ?f goods and ser~ices 

·~ .d> reach'. the objec.tive. The.:sec~nd.),eyel of component>i'elates .to sp~cifi·c / 

. l 

I 
! 

I. ·. 
. ./ 

. ( . . .. . . .~ . ~ 

; . ,'°'-<. . ~:ii~b;•;;::;:~~;-;:r::~;·::d f :::p~:"~i~::~~.:: ::~ices. Th~~· level~ . 
. · ·. Fot'. ¥~~~!~~)-., · ~t inay-_·b~ w~ll to:~~~fftrentiat.,e betwe.en L've\;~. a~d 

.~eve.l C .st~?~~~/. t.3~1~:~~·-...t~ese.~r::be -~~fi~~~ ~:.fol~~W~·'. 1 ·:,~:~If.··-:, i• ·:·d 
1 '.- .-- .,<~;t~\.~1'.~·-.·~:te-· river baslrii.~~~g~oiiaj,.'-ai>i>.rai~~al tY.i>e/. .';~· ,~· ·: ·. / 

~'-. '~~\\,...',·,-~ _; :¥·" . . -~--" ,'• ·~;•'1-'• 1(1,~'-· ._:.•~ 'f:k._:;-.r·_."•, " ,· 

·' • ·. st'udies· of ,.P. 'lleeOpiliS,:nc~:~$v.'el. .tdt".r~~l-~ ·GP· e;x.".,.-L;~ ·.:~ '. '~ . 
. 1 . • ~ .,,.,•;_.· " '•\ .•· ~ ..... - !..,.o"•·: ': _;_.~, ... ~·.~.' 1.:,. -:;:, .. "·,, , ~ 7';: ., "· .t~··.•e >.1;1"'• -. -·: 

· long-r'an.ie ~)?raft1em·s ·~nd /pre~etjt p;op,~als t;o m~eit:· ii : •· .... , \,;· 
. ' ' C-r· ... .. . .. ~ ,. . . .. . _, . ;. ... f . . ~.±--..:...· ,,._.,--· -------
- • ••I ~-~I•• I '~': ('' ' • ." ' ' o • • • o .. ~' ~ • • ... ~ -. f -. ., ....., "tt • 

. '1'1 • ' • • . • . • . - . \... 
. . " -456-
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.... ,_ 
. ~'.~ . { . 

i, r 

- ... 
• .. ' . no. ,. 

f ,! 
• 

middle-range- (15 to 25 years) .nee4s and desires. · Leve( B' 5 .. 
,identify al t.ernaiiV"e' plal)i ~nd 're~ommend actions ~nd~ programs 

_.1 to ineet · niidc:Lh!-range needs. (Figure 3) . 

•·'! 

• 
Level ·a-River 'Basin. or Regional St~d:i~~ 

· · ·1: Recon. tevel 

2. . Complex-·Long Range 

3. ' 15:-25. Year Need.s 
·., .. 

4. ·Alternative.Pla9s . . 

.. 

5. A~ti!on P•lans 8,nd Programs.;'. 
'. • ..! .. 

' . . ·'-·.r·~·; - .•' ·. 

'· ... 

~,.;,r ·~. Leve-1· C stiid~e5:, are. th~e unde~taken f()r implement8;tion of 

specific projects 'or prog~ams~ They dete~'ine ;the P~lec~ ~.9r ·;.; ;· 

.: . _ program ,f~as'i.biJA.ty thr,Q':igh esti~~fes :o:f cos:t,.-.. benefit~ and , ~-
" < :· val~es.'·( T~ey. ·ar'-'d·esigJ·~;f t;' ~.;;.r~ out. or z.{~~l~z7. ~ecGin-. .... 

·merid,ations ·of) Level. A and Level ~ ,reports. In' Level C s_tudies, 

_ pr.9j ect o~· prog~am authorizat-ion~-are so~ght. These lea~ to 
. : ~ . ~ . , .. : ( . ,· . . {~ fb..-~··········~····~ • . . . \, . . . . .. 

~ · m~~e detai~T~ :~~~i·gns __ a~~~· '??.n~(Wct~~ll.ff proj ~~~s .. ~Figu~~::4) -~ 
. ~ -~·~---·;-:- --- ~~-- .... :. :· .• -.. ·~"!.-: .·. . / .' . . ) '~- . ·:. -~.~.\ • . . . • "{ ;· '.: ~ ;·: . . . ~ , . 
. 'l, . ,· ~ l • ,: . ,. 

. ,. . . 
' 

~ ·~ ~ ~ 
; , ' II!. 

' ,-

/.~'· 1.: . . ... 
,-

· . 
Figure 4 

,. "-. ...... \/ . ' -~·> .;'. ·~ . • . 
Level C-ImplementatianStt.i(iies 

I.,;;, 
, .. 

L Proj~ct or Progl'.8.m Impl,ementatio'n. -.\~.,· ,: 

or Program Feasib!{ity ·~"• : .. ; 
\' 1&1 

• • 4 • .:.. ~ •• 

;.. •. ,-· ....... J ·~,•I. ! .. f~~ '. • . '.0 ..,. '• 

2. Pz:o~.ect 
'· (·. ·~~ 

carries 

'• 

' .. 

..S.-J.:, 

.... \.·' 

Out Reco~~sl~.t'ions of Level A ,and.. B Repbrt~. -.· " 

4· ~. Seeks Proj'ect .or P;~·~~~ Authorization~(.·· .. ·• . • ·'.:" J<~'. ... • 
3,. 

;) ... ·•.· . . . 
' . 

,. 
' .. \ 

. ~- 4 'J'he f1~t actions ;in Step One of Plan Formulation are to identify 

... ,"·'·;<.'<--,. ~ ' and list the 'full-range o.f both. curr~ht a~d projected pr~blems .and 
~·· .' ··t·>··' ..... {.''.; .• · '~ !'.•~ .... . 1 • ~· •• 

· · ,.:·:. · ,~ :: ;:( '!JA~'e~~·=.·-~en .specific components are ·associated with these Rroblems 

__ t_ •. _! -, ,:)/f!~'.;ipiw,~. ; .,; . . '; . . .f 

, _, - '· ,, _, .X - .. ·~s~~-;,,~i~:~fl':.~~~~~:~~;i~.,>;;(~'~~.ft 

I 

.. , . t· .. :.. ... : . 

. .. ~. i· .. 

":;. . ., .. ..... 

.. 

.' ... ;~~~~ ~~· 
.:~ ./ 

.• 

t • .. 
. ·~·=.I~ 
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Probl.ems 9,nd Current Needs 

1. · Previous Reports 

· ir. Planners 

3 ... Public 
.... , . '·..,i 

4. Interaction · · 

' . ' 
·•···-··. 

How are problems identified? · Problems should b 

,.. 

:.----~-·--..:.. 

. . ' 

-· 
-~ 

'I· 

identified through 

a nll!Jl'ber of different pro·cesses. The include-but a.r, --not~limited to, 

(1) ~eview of.pertinent pfious repc;>rts, (2) consu~-~tion with pla~ners 
of Federal, St.ate., reg~onal nd ·:local g~vel"run~nts i obtain. their. 

.. 
,, :appraisal's of ~he n.ature a d seve~i ty of proble~s, .. 3) consul tat ion a:nd . 

-~.interaction- wit~ _individua -~ from~ all types. of. assof.iations knd ~arti. san 

.public g!.oups to ·assist in· the determination ofh the/ needs, problems al}d 

~nte11si.t_i";of · fe~lii/t' of the diffeterit ps:efs of. the ftudk"being underf'~\~'n. 

·) 

; . 
1 

,1· . ..-:· :_,:.. ,_ . .... •• (._ -J t 

·. The p_l'anner would be well ·advised- to resta"ie in "his o~ words;· as . 

best ·h~·1 can, those ··problems and ne~ds ident'if,ed by the reports, ·~iannei's, 
.. a~,d publi_c-~ publi-~h these and circ~late them fo al~ thes~ individuals for " 

confirmation; and after rece~pt o{ comments, modify statements'.';regarding ' - ··~ . . 

1:lte_ p~o~~en1B: f~,:~use. ~s ·further gtiid~~-e in~ ~he plan ,£ol'l!iu·latio~ 1process. ··" 

J\(~;r probi,i.~s .~nd ~.e.eds as currently und~r~tood have ~been identified, 
.. ; . . . .. '· . . -·· . ' ,: ; ~ . . 

it is n~c.,essary"to art·ticipate, or project; what ~he demand .. for water ~ .. · ·'~~ --. T ,_.·. i 

•"' ,. resources will be in .the' future .over th; ldrig.:range (Fig-tire 6)... EJaminatio~ , 

of the national ba.seJine ·(or centra."1,·~ase) project~o11.~~ id~nti~hed,_,as: OBERS,~ : 
'· •' I '' • / .c •' .I • ' 

: . di;t~ggtegated to iti.e :,:re-a under studY. is• an initial .·st~p. Coµiparison of 
. I I • 'JJ ~- .j - :..' 

, OB.ERS· nati~nal ba~elj.n~.J ~rojections, of· ope or more -~f the currently proposed 

-:-"· 

( 

I • 

series, with the prct e¢·~~ns mad~ by the._States and r~giona~ plmming '· · . :~.: ,,"' II 

. ~o~is~i~'iis" for ~he . r~~~~~4,~~ s.tu~:w.ill' gl.ve additi_~~a:rini'¥~ht as tp 
·vari~and the re .;.::~·fa~: ~hes{varia.tions in the pJ~n';ii'Jtj areas. 

¥ _. ,, ,.,\ ...... i .~. ... ,.. , .. ' ' ·•: 

. . Project-icms are freq~e. tly~ni~d-~ it'i · t\e study pi'ocess~.arid;':donsequently,. the . )'.- " 
.... :'. • 1.: ';"-· .~· .;~ .· ' : . ( • .. ... . . . .• "t • ,,l .. 

_: ~- ,~::~·.~>J1.r9j~cti01'is!'t1tilize in previous studies and an examination of the exper~en,,t.e · .' .~'!> 
·•. 0':~·~' .... •' ' . ' ' I~ ,_i,; p.~ ·'. I 

., \-:'!> ··subsequentjto those "studies will be useful and give additional perspective''\to ·~,.-. 
. •·.4.; • - " .. .( . 

.. ·. •. 
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.. ,. 
the planner•. · tt may_ be that no suitable projections appear to h~ve been made 

r 

for the areas and purposes int~nded. It will then. be necessary to constntct 

these projection~ dU'r~ri'g the course of 'the .. study., These ~h~uld enable valid . . . . . ·. . . . . : . ' { . 
c::omparison_s betweeri alternadv~~ base~ on differe~n.t projec~ions~ R:t_ere-n~e. is 

made to Pages 96 and 97 of the Principles and ·standards .. The proj ec ions may 

cover a large variet_y of elemeri'ts but should at the 
0

least measure fut e 
• J.-·· .. . .••.• ; .. 

populatio.ns, employment, income, earnings', p~oducti_6n,_ diSpos_al>le income, and 

those other factors· peculiar to the needs of the Basin. These.proj_ections> 
'It... • 

are used to arrive at the units of output needs for the· 'component specif~ed . 

·' 

·'f'i.;: ., 

" "; .. 
..... J· ... 

Figure 6. 

. ProJections 

5. R~p~rts 
"11'1. .• 

6. Special· ~ 

7. .., D~d ved Future Needs . .. .• 

·' 

' . 
( 

· .... , • . • :-, -• :~ I •. •· J 

Public· p£rticipat;i.on (Figure 7) in·''the planning process should beg.in 

... 

r 
( 

•. 

wHh '.iplitiation of plan fornn.µa~ion and ~~ry throughout the ·.,iflEinriing ··effort·~· 
:. "' . . . . " -

Tlie·. e.kcetlent Manual papers '6n· the>subjec·t. df public participation wili stand 

·' -~ .. 

"' Ii_ J - • " 

without amplificatio·n. How::Y~r, it 'is des'irabl.e,"':t,e .. m~ntion: for_ review , .. purposes,·, . 
· ..... ; 

.; . ; : 'i a ri~ber. c;>f t
0

he essential iteins to .con~i9e.r-: i'~;...deriving components. Thesf:? are 
. . .... · ,._ : 

listed on the chart _displayed. The public ~an_·assist in' furnishing econsmic 
.. , ...... .. . ; . ' - ,,,.:. 

P.arameters u·s·eful to the planner. These economic and environmental ,par~eters 

These' publics may ·have. conflicting vie"'s, will vary with different public~. 

• ' and unless. ·the vario~. publics are contacted, a biased or skewed report will 

·· ... <··result. ·p{il,·nc opinion is expresse4· in a number of·differ~nt ways .. tori;.··· 
. • . • . ··, .. 1· . . 

sequently, the more familiar the plann.er is ·.with' f~' J1eople·, opinions,·/~.:·:;:'.··. 
• • • 

0 
• ' • I• 4 '- . '· •• • '• ·. I " :; ". • ( • 

.literature, and area with whi~~~·'he i~ ~ea1i,n·g~~.,·r1tt ··t~<mbt~ immer.sed he ~.-

~~17~{(-: ... ,. becomes .f!om co?tact with tti~: pJK1k .. throuih&~~,_h1,s ·~-~~ay: tfie. more. ·obje·c~_ive 
::.(.'. · · · · and unbiased,li.e .,i:s able to be. · ,...;b ·~ .::;:: .' · 

~-*_'.\_. ;_,: .. ~.:.. ... . " , ""· .. ·: \ . °' ',: .,. "-( :f-\ : 
> I ' F .. ;-
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' ' ' Figure 7 

PartiC:.ipation 
•. 

. .,..•-

, r .. . ~ . 

.. ~ .. 

1. 

2. 

3. 

4. 

S, 
( ·. . 6. 

Economic P~rameters t . 

Publics 
.( 

./ 

Pub~fc Opinion 

Conside~ation 
Meetings , · · 

Infox;mation 

.. 
.·,•·;.. 

~ , ' .' . 7. ( nann~ng Respons~•:, • . . , 'i .. 

· It· is· e_ssentia1 \tat the planner indicate to the public thatQhe is 

·<!o~s.idering their opinions in his. plarf'-formul11tion act~vi ty. The. pl~ner ... 

. frequently .. c.l.~i~s. considerai~on r.of_pUblicA>pi_nion but.!~dh.es. no~. ov~rtly 
~xptess · tli'~·t · cqpsidera'tion jl'9d consequen~ly, is .. freq~·ently ··faulted by the· ' 

. .; r•, •· f ,• 

public when he is at.tempting to .. present·. composite views. It" iS: 'Often · . 

' f' .; ·~'.:~11e·~~ss,µY.tto ·· in~cate ·ih:~ wishes ana d~sii'e~ o.f a· p~rt1.~ular segment of 
. --.-.'-4 ':-.-,···1'·:··· • .a; l' ·-~·~--: " .\)'' ,,'\ ... ,.~ ·:."'::··. - . . ~-:· . . . I the p~blici'~_;ev~n thouib ·t~ey canno~ be fully _a~eommodated--t~~-~epd~t should 

attempt to· illdicate th\:_eas~ns ·the~e-toi·e.. . .. -r . ·, 

. Meetings may be a useful device to obtain public opinion_ but t~e~e are 

.. 

. numerous ~),,es of -meetings.·· The plannel' desires freedom of expression by the · 
. . ... . :.... • • ;. ,, °!'. . . 

publi_<! in a congenial or sjrmpathetic. ~tmosp~ere. This may not be ·pQs~ible, r 

·nor v'Eiry productive. Meetings of -all. tYPes can be devised to ·obtain needed 
i 

in,fo~~~on. Howeve~~~.: alt_>il'equii:_e ~dvanced conununicatlon wi~h; the publlc and, .. 

·· · assistance to' them iir 1-<!endfying, the. purpo_~es of the meetings.,· ~he info.rmation 

_';·, qesired, a'nd sufficient time, opportunity/.an4"conven.ience ~·o· permit 
0

de
0

1iberation 
.. . _, . ' 

by the. pu,bl ic and the exchange of valid views. 

Residents of an area have a wealth of infoi-raation not reForded or av~ilable 

in written fo~. 1'tei.r understanding of the potentialities o~: an area are al so 

freq~ently.very perceptive~ • 

:. .. .· ,:.::._ "" .\>:·. -,~'.~-.plann.ing process must be resp.~ms.~,ve_ ·---~~--.·~-~:'._e,, ~~bµ··'. ~:.j,~ • a .• ~!1.um_b"e1r ~ff ... 
. :(;,>.' 0 o' ,'-' - • 'it''. •, •' • W1 r ~ 

. ' 

. ' ..•. i ~ ... ·' ',,,{lt~~~e~: w~ys:.: ~.~lh~~~ ~st ~e adequ~t:A,ir'-~;:(6r p'ueH~- 8;1W.~~~~~~~{<teading .. ,_ 
of· 'educa tiond. 111wterial s,-. arid the qe~,lopmerit of eonfiden~ '.'1Se~Jl~4'n · th• ·. ·. -!~ · ; 

• • :J. "·' •' .. • .,.,. : •• ''·."'I : . 

' \ Pl81\ners and the· public. Planning1_,~ltt,erials should demonstrate the respons·es 

_made .by" planners to the public. In:E'ormation and education. 'is a two-way street~ 
.!••:.~~. 

and the plan~;r shou14 seek to learn·as we~l as to info~>" ., . 
. . ~: .. ;•· ~, .... . . ",,~~c~~·· . 

. [":'~~"':-. . ');' · .. ' 

- .. ·;~·.\~: -~ . 
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Example( of ~ational Economic Development (NED) components are identified 

·on the •hart (Figure 8) as firs~ and, s~~nd·l-evel ·components. .First' level· 
. . . I .. ·"I> ' • : • 

). includes ~utputs to) ~at.isfy. food and f'ibe~, recreation energy,, tr.ansportation, 

-land, publi~ servi.ces,. and· industry:, 'Comparable seoond-
1

le~el com?°nents fGr 

the ·same elements and outputs are measu~es ot: Water_)JDd lfDd for irrigation 

water. and for recreation. bydr~el~tric powe~, navigation, floo<i fr~e land, 
• •• • ... ID, ~ • ••••• • • ~ • • • • • • . ·,.; 

~ater. sypp;lt for M .. & I- (Jl!UJl1~c1pal and ~1ndustn.al), and w,ter supply for in?ustry• ·· 

· EQ components (Figure 9) include: {l)' the· general category of landscapes, 
. . . . . . - •\ .... 

(~)·environmental habitat, (3) quality of ,)iater~ land and air, .(4) 'the elemen-ts 
' .. . . . 

df flexibility an~ re~ersibility, and (5) dther ~~mP,ortents 
individual consciousness: 

?..- • • ' 

.;. ~ 

• ·t-:~ 

.~ I . ·., • 
-'.· .. '/. ·•·. 

\ . 

, ..... ,., .' ' . .,; / 

.. < 

First Level 
.:.1 

L Food and ·Fiber 

· 2. · Recreation 

· 3. 'Energy · 

4 ~.·.- Tra!1s'por~ation 

5 •. Land 

6. 4 Pu~lic Services 

T .. Industry .. 
·' 

• ~-· ( · . ,<II.!· 

,. ~ F iguJie S- " "" 
~ll .. Components 

(Output~) 

. .;,_ 

.. ~-
'\ 

. Figure 9 

· ... ,,, ... 

..,, . Second Level 

· _1.~ter & ~~nd.~.J~igatio~ 
r!· Wlter &· Land for ~ecreatiOil 

' . 
3. Hydroele~tric ··Power . 

4. 

s. 
<J 6·;: . ·, ·. 

7; 

".Navigation-~ ~ ' I 
!. t .:. 

Flood 

Water 

Water 

.Free 

Supply 
- ·1!·.;.?!:<:_. 
for M & 1-. 

~-·! -~~ . 
Supply for! Indu.stry 

, ' 

, i
. ' I 

'··1 ·;/ 
. .' J 

•' 

· EQ ccimp~>nents '.I 
I 

.f: .. 

'· 

~ 
1· 

"" I -

_,. "- ·., 

r . 

,. 

. ~ ) 

',1 

+··· .. ~ 
1 ,--- -·:·:-·-·-------"-

.. /,t. 

are 
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Although not p!rop~:ste4':'/%.this exercise, regional development components 
.d • t ·..,,..- . 

broad factors ~e'latiilg to a particular region and includ~ increases ~n ... , .. 
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income and emplo)'11ent. us~. of unemploy~ or u~eremployed resources, improvell\~nt. · 

, of the regiOnal economic base; . improvement" of regional, cultural, and environ"'.' . ' 

mental aspects, an,d improved "popUljl~ion distribution. The Prin~iples and . . . . 

Standards specified that form.alatiM of ·plans to meet regional development. 

will only be carri4'<1 OUt When di~ected. The CQlllPOnent~ aeveloped·'fcir na~ion~l 
.. econqmic development may serve regional" development in that' the sam~ pr~~am' •, 

measures ·may. be employed with different degl"e~s. of intens·ity. .. ;,. ·?'<'_· • :-\ 
.• . '1!;:9 ' .... . : .• ',' • .. 

Planners..
0

should_not confuse co~onent!i of objective.s with.,;~j:*~nti.ng .·, 

~.~ syst~m required 'by the Pril).~iples and Stand~rds. The accoun·hi\i~~sJ.~~~~ ·. 
• ;:'.~ ' , • .. -: ... ,. ':i, ·.p~:: ... f.t:.y~·· '. • I 

identifies and att~pt~ .:.to measure .,b~neficial and advers~ · ef,f~~~~Gi.r:.potential 

action. programs. In·the plan formulation proe.e.~s·, the outputs" ~.{:progr~ms 'and 

project measu~,es are related to. the· identified components .. ,,. 
r . ., ,.· . 

.• J"he planner should ·~e aware .. ~f ,preferences (Figur~.' 10) that ·Vtry among 

components, ·agencies, by level Of government,· .by the }'Urposes bf a·s~dcifations,· , . 
and in sev.eral ·other ~ays. For, example, th~re are c~r.tain ~lements ci~ componen~s . 

' • I \ • • • ..,o • 

withiJi..a region which have more alue in meeting the various objectivesJthan 

other component~. While all c 

cons ~dera t ioh will not, nor 

t:o explore,. more ~\illy those ... 
the objectives. 

. .' 

. •. 

,, 
sw ·. r. 

,•.i' 

\ 1. Groups 

2. Agencies 

3. Congress 

4. •.:::States 

·5. Regional 

. q,; ;' Local 
11 

,-•• 7.. Ranges. 

. . ."\ ... 
ponents should receive consideration, tJta t · :: , 

. . ~ J . "' . . • ·.:. ..; 

ld it, be equal. An attempt should .be ~d~r~;<i. · 
- . ;· •. . '..: :.1 . ::, . 

having the greatest values for. mef$111g ::·- · . 
. ~"-:/< .· 
,~··: ~· 

...... ,,.·~-~- .. <~{~\ ·. 
')-C.~:·{, 
':i~r.~-· Figure 10 

;. ·. 

Preferences •'. 

... 

: ~-·.'7'" - .... 

. 8 .-~~ ··-comporumts 
.. . l. ~ . 

.. "\/· . 

.... 
-~ 

.: ' .. . .. • t ~ 

... • • 
-

Agencies with different missions will be prone to emphasiz~ com{>?-nen~s 
expected and should be ·accqll'lmOdated . . stressing their ml.ssibn. T-his is to pe .. 

I 
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:' :~?>·~ :,{,- ; ,·;.· ,; ;· . :, . . . . \ 
to a reasdnl(bj:~:'degree. Confr:e_~smet) h"fve c;l~stin~t bias' and refl:ect· ~egional 
~s ',~efi ··as h~tib.rial ~iewpo!~ts',. ,·The ~ommt~i~~s ~f· ~ongr;ss desfre p~ograms , 

and ·imple~ent~tion projecd ·-~chieving 'thei~ own obj~ti"ves •. St~t~ programs· 

A• 

.. 

;J'. 

· .... 

.. • .. ,. ··~ 

... .,. ... 

" . -..,/ . . .. .. . 
~requently differ ffOJD regi,~nal programs and r~gfonal from 'loca-l. '· These 
• • . ' "t . . . ' . ·:, . .-:·.,. . •. 
relate primarily to .basic~c<?Jlstitu~iona·1 responsibilit-ies and th&, d_~gree an.(.~·.:;·"::( 

i~tensit~ o'f t~eatment ... At~empts iho~ld-,be mi.de to ~~over the full ~ange· af . ·. · i. . 
.. 'J.. ' 

componenfs and permit expressi~n of the att'i~'~des, needs, ·_and posi~ions of 

-a~ 'thes~ varying v;ie~s. , As'sociatr-6ns ha~ihg' partisan-' inte~~s-ts ~1:1 ~a.r~_<?~s 
t~s of components'. may be particuI•riy uset'u·l ·but also d.ifficul t to handle/ .; .. 

Component_~ reflect fog their. vi~WS st1ould be incl~ded -~~d c~nsid~~d' in , ~- : ·/ ,,.::· 

···.relationship to th~ ~~j~r objec-~ive< 

The· sensitivity of components should be examined me_thodical ly ·(Figure 11-). 

".This can he: done by es:t~blishing alternative levels of components and of 
..~ .. 

outputs.. The · respon_ses needed in a· pla!lning. context to, meet 'these al terna tiv~ .. 

_ l_evels. of. s:om'ponents s~ould be t~sted thoroughly.. The stability ~nd durability 

of plans will· be ;ef1ected i11 lack ·of sensitiv1ty ·to c'hanges- in_ future level~ 
of needs .. The component~ should be adjusted to see ·what tJwir~ effect ·is upon. 

the plan an~ its cost.s .. ·Cik~ co~po~ents can be grouped together and the ~umb~r 
. and range of..ai ternative plans. consequently reduced.. Sensitivi~y analyses· 

are .an important adjunct of specific~tion and testing of components . . ( 

Fi&l:lre JI . 
Sensitivity 

1. Alternative Levels of Components 
. . 'I> . 

2 .. Testi]'.lg Responses Needed in, ~Ia.ns" .. 
!" ... 

3. Adjusting Components 

4. Grouping Components 
( . 

' 
.:_ ·iif swiunarf~ .'although $tep One seems quite obvious',, it is frequently 

• I • ., ,\ • 

inad~quatel'y_,_developed. .Specific actions are needed in order .. to consider. 

the major elements l.dent_ifi,e~ iri this pfoces·s. - The f°il'11 range ~f cofnpor:i.ents ' 

for all ~utputs to reach specified objectives should-be sought. ·They shoul~ 
-.:• 

b~ -intellig~n_f,lY:·i~rouped" to mini~~ the number: of al~e-~ativ~ plans ,nec.essary 
,I . • .• 

r; ·. •::."·· 

53.2 
.. ..... .) 
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. ' 
·, 

."'1·· .• 
! . . . ,• :." ~ 

to accommodate these· components and· alsa min¥aize the developm~nt Qf parti~ular-
~ :;- . . . 

· ~lan elements •. ~o m~_et 'cer.tain cqmponents. The mul;i:.purp~se pro_ject ·Still h,,as 

val i~.i ty if. conscientiously so1,1g_ht '~~. devel~ped. Partnership wi·th the public 

should be encouraged throughc)~t. the-:'planning" p:foce~s."\~ . ·~: 
. , I ·. . -'.. .. :· - . . 'j:;., it"' (. • ' 

. ·. The pa~d~ipa;\~s in th
1

e ·~o~rs~ E£!e pl.~~f~: Th~y. m~.s\.~etogn_i~e ~~~eir. 
'' .. rpl~. as·)~anne!s,:a'.n~ .. ~ssis~ in the dev~~-~~e~~:·~~ .~iµ~ll .. ~g~o~p}~~tiv~~ies~ in 

an e_ffecuve manner. it:o ach1eye need~d goals. , ·this tequires un1·t -0rgani .. zation., 
' ' . •• .• ·. ', . ' r. , 

Select a. chairman and a ·.reporte~, cooperate wi ~h them. ; l su~~est th?t y6~ .. 

... · ~e·aders .. hi~ ~ay-,by-day in otder to avoid ~role ~eeking. I also suggest· _.. ,., 

•, ~, 

tha.t" no one monopolize aJ'.'Y phase of the activity but seek 

~ stiive for pr~'tucticin ~if.~~8.Jimum··b~it~p1hs· .... ._,. "' . ._.;· . ~·~: 
' 

·~:n .~- . . . . ~-· . ... ,, .... , _,,,. .. 

... . , 

.. i 

~9 
-~, 

·' 
'" 

~-·-· j. -

. -~ . "' 
'-·~·-='.I 

.: .... ;~ 
.',·,I ..... 
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·, 
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~~'I~ t •.'• • 'fjJ .~ ~.~· .... ~\ .,·/:1,' .. · ._. '• ,I,' 

'? : .. • .s~;._w (2). - EVALuA~~ ~; ~u~E ~'A~1LiTIES: .. ·~ 
" , . · .' {~orgf ~ .. · WaUen · . - ' ""...._ · , r-t 

En vi ronment~l Spe.Halih ~ '·~ureau of1 Reel amatiOn, E & . R Ce11iter 

...... ;. .~ Den;r t c~/~ora~o •. ! • (.~ 

•. 
·' 

.... 
. .... 

...... . 

'·. 

I 

The. plan °formulation ,process is a. series of activities beginning with· 
. ' 

an authorization for a p.l;lllning /s.,itidy .and ending· in a ;~port· .recommending 

· ·. )<J: : .. ~. a~.p11a:h'.:o~ .ket~~.~;~~·tn1e sf<_c~)· steps 1n· ~he plan··.,·rormulatirirt ;-~oc~~i~re . 

. . '· ·::J,., .~~- 'describect. on iJ!lges. 90Jl97 of the J>rin,cip-Ies and Standards·. This ~ession · 

_, .'. . "; covers step two of .~he .:Pla~ 'fo~1&t;i~·;r process whicn·. ·~!; ·.i~entified in .J 

. .. ;.. 

~. 

~~. 
1.·,.. .. , 
I. 

\ 

. \-... 

/ 

. I l . ' ~ •' ' . . . '"'' · · ... :· ·. ;~r , '··':. ·. ·.tf·· . '· 
the Principles and Standards, page 90, as! "Evaluate. resO'uJ;"c~ ca:pabi Ii tj.·e·s . . "' . . . ~ 

' ., I 

and. expected conditions without .any.pl~n. 11 .. »/ 

' ,. ' . . ... 
..,.· ... ,...... t<'. . .. \...-.:. , • 

~' ;'.Step two (2) ''is an important step in the pla!l ,formul.at'ion "proces~ ~ In• 

·- >,~~his~~;tep, a ;m~jo:ri.~y of t,h~ backgro~d data nece~sary ·tO P;:_la~ forlnulation ., 
i . . ' pi. ,,. . 

·. is -~~thered and analy.z~d~ Component measures o~plan e .. ~ementS fha't wouid 

meet'-needs or solve 'problems are tmcovered and deseribed. From this datcl .... .. \ " . . . . . -

~~e, alt'ernative plans ar·e formulated-and beneficial and advers~ effects 
. ~ . . . ~· . . 

are descr~bed •. When th;s step is completed, all thtf'work pr.eceding an ini-

· tial array of alternative plans should be accomplished •.. 
. . ' { . . .. 

The. specific ta;sks to l>e accontplished duririg step two include: ' 
":""". > I I/ • I "" 

a. A -selective. inventory' of the resources of the planning area 
. .~ 
b •. Ali ari.a1ysis of the- capability of t-he .ex~sting res~urces to . ,,. . . . . •'" ~~ 

·.. :2~ s\ipport future uses 
·~ . . . . ""'" c. The .identific~on of measures er possibilities. for management, - .·. : . 

development, ·and. other opj>ortuni ties for . a'Ctfo.ri' to increase. 

desired uses , 
• , ..: I· -

d. .The identification of planning constraints 

·would inhibit thendev~fopme.ftit o~ a plan 

''.' " 

or problems that 

of ·acti~n · 

•' 

• -

. .J· 

. ~ ~r·,'. · ~-:o-, .. ~. 

Se.lective ·Res.ource Inventory ·, / 

The first task to" be tmdertaken in step two (2) is ·~ ·s:e~ecJ~~i-RV8ntori -

' . 

,. 
' 

\'~ 

. I',.. 

I 

·.• ... 

,·) 

·of -the resources within the study area. A·· resource inventory,. as described 

_- .. -:-·-~~:" in. tht) Pri~_~ples an4 standards, does· pot d.iffer s~'f?stantial1y from· p~vi~us 

. · \ ::mC:~ac~~~:: ;;f~:~:: .. ~~4·.r:.:~~::i:: ::~;;:::: =F~~~;~~Y ,:~; 
' '~ ... · - ·~465- ./ ·, .. : . ( . . ,· ·J .. 

. . " •'. 

' ...., 

' . -i ~: / 
~~4~ . 

. " 

.,..,, 
.J -} \ .1K:>. .r. 

.·•"~ . \~'.~!f~~t .~' 



., .~'· .. \" . . .. . .. .. . •. .. to; \. ". 

'#. 
'• .. • 

. i . 
• ~ should include data on a.11 physical factors appropriate to the 

J • • 

inve~t~1~ri~n". ~~ additi~~, inr~t!<;>~~ on b~o~raphi:eai res~ce.~ and_,·:~c. i~~· 
. ~a~tor~ is:,ne):ied. ~n ·P.*~· form~f/~~~~ ~~~.-~.~.~-uld be collec~ed~~~~ ~~~~: .•. · \ , _- .J .. ". 
se1'3ctive .m,~en~o?. / :· ·.·. . . " ; .,»··~·:· ·. ,:~·:." , . .r 

• ~ . • ' . ' . : I i' 't.i .. \ :· ' .· ••t•~.''..i'1f:· ·,. 

• The data,tha:t appear,tq be. nec~sary fo:t.deci~ons.dri plan'"formulat'ion in .. :! 

s.tetSr· th;r7e· ~3) •· .. f~at {4Y,' and s1?'(~)· slloui:d be as~bled ~n c~llecte~. ;~ .. 

.:. ,, 
·l t " • 

i.s i,mp.ortaiit,"o~.'c~urs~, to limi_t. t~E; effqrt to t,he c.ollnc~ion'._o~ essential , ..... 

\: ,. ~ ·~data. The informa-tion that is axailable-·in publicatibns, dr~fts, or.:files · ''.:•; .. 
•. • ~· ., J. ·~· •: .. .. ll. • ." . .. •• ,.: 

,{ 

.. 

• 
I 

should be· e;it$Plined ffr~t. . lb~ e'fi'drt. sho
0

uld focus on ;g~taining those pieces 
.··. ~\· .... r·.. . , . . ,... . . ·i,. . • • 

~of dat.11 not a.I ready .covered. I • ·' ··j~. . · . 

. ·, 

. .. 
/' \: ~:: ievel, Pf ·de.~ail ~~ t~e ;1.1;~;r1~oi:·>'~~~Y. v~ry wi.th ·th~ t~Jf: ~sfudy>. :! 

" .. {"i~·'fo'rmation t~ .. Se. ~~ed 1n;1 a LeveJ a: s·~udy. may iiot: need ·to be as detailed ·as'· 

. ·;f~1: a Le~el C study~ A 'sttid}' ,of .th~ ~e~~~aissance: ··su~vey/ or~ppra·i~al •·. ' .• t~ .. 
~' l~veL'may_not,be ri.S d"etaUed as~ a ~tudy at the ~~asibiI°?ty Hwe(··. I 

"ii> -

' 
. ' A!tother c~nsiderat.ion in scoping the. invento'r\ is·. the problems ~nd needs . 

identified in step. one. The inventory shoul~ focus on "those resout'ces 'that 

appear to be ~ecessary, to sol ~e proble~s or meet ~e~ds. If w_ater quality .. ' 
. ~ . 

· p,roblems are id~nti fied in step one, a th~rough analysis of the water ·quality 
'!·~· . 

·-.,,in th!. study area Dl3Y be necessary. If no water quality problems ar~ identified, 
. ' ' ' 

ai.1· that may~be needed is_ ·a· G.Vrsocy survey t~. verify this situation. .Where there 

at~ exi!iting short~ges of water that inhibit f<iod an( hf>9·produ~tion·,_ ~· thoto.ugh 

analysis of l~ds "to ··determfoe. irrigatiorl suita~iHty· wqu!d be warr~ted •. Without . 
information on soi.I ~d cover types may be 

\ 
evidence of need, previous .• l·y. pub3~h. ed 

· . adequate. . 

' 
~i th an eye towerd the :e5traint · on the invenfory ~ some 9f .. the following 

topical $'e.as ·may b_e included ,or at least c•sidered for incl~ion in a selective 

:i,.nventory. 
. .""-. .'.,· 

Climate - In~ormation on the climate of the study area 's'hauld.be assembled. 
. . '\ .. . . 

t 

'it will hav~ a be,aring on any plans for .i~creasing. food and tiber produc-

tion and recreational 1,lse., Rainfall amounts and patterns uJ. be central' ... 
. ' t~resolution. of :·flood ·control and other p~blems • 

\ HydrdJ,ogy - As water.. ~lanners, this may be· the most impo-rtaht aspec~. The 

• · ~ventory s ould dbxe~ al~ that is necess.a'ry to understand wafer-flows' and, 

timing of tho · flows throughout the pl~nning area. The loca'\ion and • 
. . ~ 

\. method of water storage is import~ as is. the.·location and timing c/f 

··~ .. ._,· 0-:~ .. 
" . 4' . 
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' . ' . ~ > ·- .• -~ 

' . .. 
diy~rsions and depletions. Mnst agencies .iriv.oived in water resource 

., ~· , lt.:. 
.planning have been u~ing hf41:°1ogic .. ~t~di~s ~r years: With t.he stan-: .. 

dards IDOr'9 inforlna~fon will .be. needed on.._gl"p~d ·w_at~ on· t~e inter-: .. , .~'I· . ...1 

: ..... 

··relat+onships .. with natural lake,s;, and on ma~shps, estuaries, an~we..t- .. 
. . ... \• . ~ ~ 

: lands; Th'e data requirements for ground-water resou1i:e evaluation and .,,, 
•. • . . ' .. 't ' ' ..;... 

.··analytical and predictive·methods utilized in gro\Dld-water. investigations . . . ... 'ff . . . ' . ( 
· are des~ribed in Water Resource Cotlndl Bulie~in· 16~'.. "Esse~tiais of ' 

. . ... ( . ' .. 
Ground-Water Hydrolqp Pertinent to· Water-Resource Pli\Jl~g.Jl Of 'cours

0

e 

~he .fnformatiqn $hOul~-be dctvelopQd only to the. detail neccshry' to solve 
l ' . - .. ' ' . . . . . . ' 
pr,Qblems and nee~ at t.he level of)lanni)lg guiding the study •... 

·• 

.. .. 
. ·-

.r 

' .. 

• ·. - A g~a~ sur~ey of .water.qu~lity;data> inc~uding dis~. 
~. ;t;~'i. solved '.o temp 'ure, turbidi~y; ·and minerali zad.on will be needed 

.L· . in a1J..·~~.i~dies •. Th gre~f detail. ~d -~~e ~~-t .o~·.a1ditional -~ara! 
.... . '.··11\e~ers to be cov~red S:hould be' keyed ,to the problems and needs of the 

( 

( 

t·' 

' . 

.... 

'are'a aJfd th.e '1evel of the study. '. ' .. 
··. I ' ... " \ . 

~ ........ . ' -:,· ' • ' • \s " •. •" 
.Geology, ~top~graphy, and. sons -. '_I'hese .f.~ctors shoul~ be at l~as-t .de;;":" .... ~ii-:·" ... ' · ,. ' 
~-ribe4 but. the effort need not' in~.lude\ a t:f'eat'f~ef'cover,ing ·all of tM,·~ .. ,; ·~. ~ · ~ . 
plann~~ setting• Some" .portions of the. sett.ing. will .. lia~e ~o 

1

b.~ ·exp'l~r~.d. '!1": , •. · .. t· 

in ... ~~:il whil~ c;>ther portions m~Y. only be/~e~era.qf,._descrlbe~~ F~r'. e~.:.~ ? . .-·/ ·.;: °:''.; ·· . 

. ~~e ge.olo~y of the' founda
1
t•ion ·ll]~~erial at. a d~ite ~gy :t>.e :cr~t%~~~1 :".".·:~<:~-~ 

t:o· ~ ~ecision while the geol_ogy o~ a nearby. moun~ain range may ~e· o_f : l -::; ,;.,'.~\ ··~ 
interest. ·'Jjhe topography and soils .of an "area to be served· by jrl.ate·r~for" . ~~' ' 

irrig~ti~n".arc! c~iticai to .Plan fffu1a~ion ~while '{his ·it;tfoflllS,~.i~n,.f~} ~a :.·~· .: • .. -- .. ~ 
wi lderne,ss area would be of l~~ted use. · ·, . " t ~ "° '·~, . ~ ,,, t 

• • ~- ••. - ' . • . i . ' ~-, ., ' . 

Land cover and u;e _;Present land uses will give some elves td fut"u:( · •. ~ .~ ' ~-·· .. · ·: 

capability. A description of'it~e- types of" su~face c~ver. arid the··· .. ."" '·" •... v.·1
·. ·,·: 

- • • J • • ~ "" I '~ I ~.,. •. . .... 

of each type is important.· It is also important to under.stand o~ · • · • · , . , c--' ' ' . . ... ~ :· . ' . 
· pattern~·· (public or ~r~te) ~' Ideally, the pl'"ning. settii:tg sJio'p'l .·;,• 
• .· •·. :--.) ' • . . . . . ..>, 

mapped showing land use suitability classes~. ~·. . ,:, ~;-~ 
. . 'I '- ·" ..;1 . .( . . ~. . ·~ 

Envi,:-onmental information - One ~r~a of the se_lectiv-e .. in.vent~,fr. tJyat ·' '~-.-~ 
. . . . - t . ~. • . . t. • .. . ... • . 

. may n_ot have ~een emphasized, in past pliannin~ ~tud~e~ .:is ~~n~ir.inment~i:.. :· . • ~ i~ 
as~ects. Environmental ;resources _sh9uld be inv~ntoried at'.a-_~t~YV , · _·, . -~ 

: comparable with o~r rt!soui:'ces. The envirom~ental resourc~s r iiapor"tm,t~ .', 

in.plan formulation °ar'e desc~ibed_ in .t.he ~tandardsJ Info~~tfo~· rel~~ed" ·---~~; 
tcf!'~ach component may ~e infpo~t~t .in. "{orinulad.on of plans and evdtiat>fon :· . • ~ .. 
of. alt~rn~tives. . • ··,~ .. ,\ ''-:~:.(' .. !• 
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v Open space lbr hU118n use and enj~nt may be ~9ce coiliDQjJH:y near 
' ... ( ~... " . 

urban and_·~uilt-1:11> :· ,ai:eas. While the ,in~entbry }f J,.and 'cover and ~;;e w,ill. , • 

i~-entify open ~n;a~-' _addfUona~. e.ffor~ ~Y ~~ ne~\i:to: "de~cr~~e. ~~~·~~re)~:-
related to water t.Hat may have a beonngJin plan formul~ti~n~ ~ ~~.e .w.~ 1'. ~---· 

:-';\ .. be aJleas''.'hav:i,Jlg pote~tial fCJ,t rec:reaftonal us~- ~~jac~nt _t.·b s'tre~ ~ lak,.~·s and" 
. ' . . . . t::·· . " I 

. reservo.i i:.s. marshes• estuari.es, and wetlan~s. '· 
1• ( • • ,. .l ·· . ' 

-~-

; \ 

'•· 
. . # ~ . ';-1't • • • 

,,- It ~·may -i>e iinportant- '.to~ _inventory aJ}d quantify 
·i .. · • . r . ' .. 
streams and acrps of riparian lands·to dete:rmine if_p~o.tecti n, of flowipg . 

• j • , • • • ;.• )· • • ~,.;. 

., ~,~ steams is imp.o:ttarrt;j.n the formul~tion of alternatiVe _plans If"•the planning· ~· 
. . . ' • c;:::_ )f 

se~~ing_ includ~~\;s .. ~reams.}isted for study ~der· the N~tiona Wild and Sceni~ 
t : 'I' • ,,. • I# 'V • • ' tl • ' ' ' 

.- • . '~Ri.~ers Act,..,~ mor~ d~t.~j.led in~rtto_ry would_ be req~ired_. Ho ever; str~ams. 

,. not,,.l_isted fn a~co·r~anc_;. w~th t~e~ a,c_t m~y -be s9hable for_ som le~sez: d~-gree· 
• of p~otection ana·f .thi~ aspect-.should b~ ... s~udied during tte se ectiive inventoty • 

.. _, . . ' . · TbO ,P:~~e;v";t~~· ;~ lal<e; i~: ;;;;,/il~t· ~f th,~. e,mn_ro~ntal. ~ .. ~~ity objective: 
: ... :···.~a An i~veri!ory.- o~ .. tre. ~~~~~, :l9cau~·.-:ari~ ·P.hY,sical '.~spects of lakes .occµrring · 

.i. ... I 
',.f. ,. ' 
•" ... · ...... 

~\ w~ th.in,~~~: se~tin~ sho~~d --~~- ~:~~~. .. .. ~-··~~·~I'~_~. 
~· ' • I.' An .invento:rY·.of.iit'he b~athes, and- shoreline ar~as a-long lak~s and rivers• in 

...• · ·~~~ P.1~.n~.area·~ _.,:·~eg·a1l_;~~-~:~~-~5·~·-'.the(~~fOH~ia~e, is ·riec~ssary __ t_o 
", :;'iµiu:re".-Ons14ei:att-On,'·of- outs~and1ng beach are~s '.in· alternative plans. ,Jt wrll. 

• lo • "I # .. ' ' • ; . ~· ".•I 1,,·. . I ' * ' .• .• ' • ~..... . , • ..._.,/" . • 

·· ·:. ·D.~ impor.tant to i1nv~n1:otY .mo~ii~~~n~ and w4~·~.s:ii·:·ateas~ -~~will b; desirable . ' . 

. ... , 't~l"?icf io~~~!ng ~$i.~1~/~r~·:and .c<>~v~~~e~£acili~ie~ where they ~onflict.~' ; · · 
1

t:,_.: ; . .,_, ._· W~ th. rec~gniz!d~.W-~8irrt~/,!;'~ e~f\'ation Vfi'llJPS~, -_,,::, . ;;.r - . -, . '. . .. . ~-: 

/ .tE\~\JJ;th.it ~ ~o( e' a~~~i,•t .... .; ~~a 'list of a!ch~ol~~ic:i:-- ~\ 
:/~:.t· -;r r~~ou'i-~~~ l~fat~~.-J~:~!itud~ ¥"~~; -~·lan~rs·: wii.i',p~ed t~o;. k~bw.-~_~re .. ~~l~rnatlve .}~.; 
· \".'"' · ~-- ·jtians 'd(eqj.. them •. '· ~~- considerati-Dn. :tDaY (e ilV'eii~ to preservat.ion", i&-d inter-:-'- \ · 
~~.. . ~ ·., .. ,t:· ... ' 1Q '... • ' : • • 'f ' . ·. "· ',. . • . • . 1'. .··,, • .' ... .:- • . : " ·' • ;-.. . ~ 'Ii!' . 

·:~:~ . . ·· : · . p eta~t-~on -o~ atc:~o~i~i ~fte_i; ~Tl ~ater, p_fa!1s:: _'
1

I,nf°._rm_3f1fn ·O :recog i ed .'_" · ,,. 

. . <t,• -ti'..st~riO.. sit~s sh~d lA·~i;roll~~ted~,l.l i~m." nat'id.nal, ·5t,jlte, 'ahk._ 10 'l 1. ts;. - · •.... . . . '\' ' - . .. . ' - ... ' . , . . ...... 
" ';/tt1.( ~ _. fii~··.~e-le-c't{ver'imr~n~~~f ~-h~ul cov~~ en~~ngered(p'lant /. 

~J ... , ,,, • , ··t. .- ~ .. 0 1>. 
_.·~: ·.;;i' arid. plant Sp~Cies ~ coii$uni tiJs '·that are~ unusual: "interesting, or QtheriiSe 

•·. ·,. ~d"'f'inverteb~a~es ·.con'si:der fmP 
1 1

. ~t~ :pJnning decisions·.· Th.., inventory . . 

• '. ~·j!Sh~u~d fo~u~ on-}~:~- h~b : at·:~~~~~~!~··· ··: ~~~~ desirable populatio1~s ·-of _inini~l · 
' •. -.... , species. . ,_ : . . I · . , . . 

/l_;.( ~- '.. ~ ' . ~ . . ~ ' ' ;.. ., , 
.. ~.y,:.· :,: •• ·. .. J . ' .... ~;;/ ,, .1·': j.:-. • • , ~ r.::·0· '7' ,. ' .· 

.' ••.. ~ .... ~·., . ., . • .... ~ 0 ·,r··<>'"°~.n ,,, ,. 

I ". : . -!. . - ...... • ....-~·, ' 
~,. -~~j: -~· -.,.~i:;.H;'°0'.~·:~t,~- ~~ ~' , Y, · _. : ... ~.6\:. : : 

0 

• 0 . .JI ~ • "', ', li." . • 

'~ .~ ... . ' ·.-f~ ~ -
·, ... ~~ .... ·., ..• ~ .,..~~-~:-:.-:, . . .-:· j ~ \. ...... ··~ 

I' :..: ••• • .. • ..ii:.~~ L _, 

, .. 
c 



... 

· ... 

~· .. 

. . • f ·'. 

_: . ..,, .. 
• "."':- Ill· . :i. • . 

'*···\·1·· ' ... •· 
~ \ ~ . ,. ,. '·' 

; . ! ,~ ·.~ ' • I . ' ; .. ,~ .. < 
Those' unique geol'ctgi'tal 1-structures o..r fonnations that .. 1~Uustrate the c·?,l 

de~e lopment .· ot: the,, earth shot\1-d., .~e. 'iJentif(~d. A g~n~al deicti,p~~~n of the 
t. 

. ,..i.. .. ·t 

· '-~.. -'~'.~~~~-<3Bi~al ~>:ste~s .. u:hing; .. tn 1:the. planning ·area. shQul,9 be incl_uded .. :. Th~se --...., .. 

'-'-('ecrfrii'es necessary t~ de~cri~~e. tiros1~n ra~~:, sed,,1me~ro~ rates, frail lands, · • 

.. and dis~u,rbed lands should, be i_n~entoried.. • ,_ . : . •}:":~ '. .. 

, .. · . Other "'i-.~:~thef~i~ems th&;t mlght_ be included :i:n th.e~-se_l~c;J~:e· .. ·inventory wou.ld ~ 
.· .. ,.. 'be current and planned water uses. In -addition, th~\invento\)r''yiay ·cover those 

social factors necess~r;·: to· m~ke e~faluations fc!f/ ttft(saicia) "{~l-~-be].ng · accotirt;i. ,. . . . ' .. .'(, " . < 
·'' Items to 'be consider~ for ·this p1.,1rpo~e include popul_a~ion characteristic~, 

' "· . ~ . . .t .... . ff• ' 
hea~ th chara~ristics ,.- ·economic fa-ctors, crime an~ public safety, _education, . 

• f ·., . / ~ ~ . .r • 4 • .• , 

,,. w re' tra . auo .·~ -----sing, -~~ea~ion. and heal tl-. services' retiremel'lt j 

. -
p • 

facilities arid p.rogram~; attitudes, ·opinions, and·· expectation.s. ,.•. 

'f..,. . .. · ·,. Re-s~u~e· us"e .ca~ab.ii~·ti~s . -f!~ · ;· · ~:(! ,-:, • 

'?\ ' ti th an ~nalxs\.s.- of'.t~e in.formatio~ Qbtairie . · rC,Ugh'-:fne.:inventory, it may 

·. /~-:~;ossibJe to' predic't ~.he. capability of° the, res .~i:c s·. to ~upirt use. On~ ~ay 
~- . · to ~r~ch this dlk is to start with purposes ses th~t are made o ~~-~.~r·· 

"• 

';(/ ~ • , ~::.: e.1.·a t ed land . Eva I ua t ion of re sou re e capabi i ty may. cover t,~j fo ll)t;( 1 ,. 

f'; .· ' . . ~at.er fo~t.iun~Cipal,. do~estic, and industri }, pyrposes • ., :<"J.'J- . t: 
.•. _ · , • '~).1'.onment--a! quality ·. .. . I . . -. • ~ ;~{. • :<~ . · . 1· · ~ 

,,; . ~up° and scenic ri v~rs Wi ld~rne \ , . , . -~· ·~ : .. . · 

' .. fish a71d wild~if~·. : .. ~f~~~5>;)',-!·:_ :. . .: ''. 'i- :: . . _ ~( .:!: : 
. -' · · ;.: . · · <·:--R~crea~· n ..___, ~,,: ~--·.:·.p;;: ··:· ·:r : .. ' ·: '. f' .. ' . . .,,:. ~··., \ • '-..:_ :•• . 

' ·,.~/ .t.I ~ . . • ....... ·- • . : .~· .• ~f..,?\:. ~ :· : '.,· ·• .~ '\·.,. _) 

· ·; Watet 4u itY. A · .·.·· · ·l ''- , • .. ._,;!' · 1.~,, . ,. • ( 

, 
1 

• Ene~iiY devolo;.OntJ iri~~d: .iat i~i s 1 . { · . ~:; ~ . i• \) 
Socid factors arid.!regional devet '·1 .(~- ~.). • ' ,· '' 

• I • ' • •. • ,) \' • t 

~roduct\on of food and fiber,~ · f\'· 
Erosion., sedimentation:· .nav:i.g~tion, flood control ~!: .; . · :,, 

• Supplies for managem~nt ·pf public'· lands .... , ""*. .,,_ ft'.~ 
;;... . .. . . ... ' ' 

.' ' • ~ • 'j., ' ; ~' " I • ;,... 

Possibj.li t~es and (}p\:>ortunfties .for Development ·a'nd Management 
·: .,.. . lS'·:·. To Meet Regional or•Nati~nal Needs. 1 . . I :. ... - , ,, \ , ... ~. ·.·.. .. ·. .. ·~~· .. ~ .~·· . 
. - Assuming t.h~1 the·:existi~g 1 resour~es ~in not provide for the magnitud~ : ~~' 

•. -~ . . ·:1.1.!., . '.II ~.'•'. • • . ·.,. ' ·e-~·1-" 

' of use.s · predicted in the area and to resolve exJ..sting problems ·and n~s, the ' 

«' · '., .. ne~~ .t.~51<-:Tis to i~~i;i~ify.po~sibilities for m~ag~~ent, de~elopmeqt, a~ 6_th~ft 
• • , .. .. . \ . • .. '9 • . ' . . • _ •. - . . ' . .. ·.:; ~> .. 

· :-·. op}\Ortunities for action.· The~:,may include:- : .. • ~,, ~ 
' .(~·· .. ,: . I 
. . . . ..·;) .. 

J" ~· . 
"?: ~· 

;~·· 

. ~; . 
" ' ."=-•' . -469- f ..... 

~- . ' :.. " ~- " ' 5~8 
.. 

,._ .. ,,. 
\ L . I .·:·· .... ·· 

... 
<' 

·' 

' 



li'''· ~t' 
:.is" 

. -~ ··i~ ... 
, .. 

f' • t ~ ' ·. , 

Sites - for storage· and regu.lation ·of water, supplies " 
I •, '\• • 

Sceni.~ stream:.preservation omier.t~es .. .. 
{f "'· . • '#! • . j {"A/ ' ' . ; 

Channel i11pl"ov•ment possU>il ities ., .. ,· .... ... 
Possibilities for flood protection or control . . , . •' 

. La~d ."tr ea t111e~t .and ei;iha#~cemen't pc.)~s~bil i ties ,,:.: . .' -,~ ·'.~ 

. Possibirftl.i'e~1 tor ir'te;reasing food and fiber production; ;~{ ... ,· 
~· ' ·'·. . (,, ,... . 

Pres~rvation 6f: enhzirtcemont of fish and 'wildlife and other' 
. living natural resources· 

Energy pro~uction pos~ibiliti~s-~., . 
. . . ~ ·,, ~ '°, ' .-,; 

. ~ ., 

.. , ~ 

·;, 

. .. 

(• 

Other. environmental protection,ari'd~jenhancement ·Opportunities including 
·. p~blic parks; natwral lakes-~' ll"e~ches.; wildei'ness areas; estuaries; 

wetlands··; ,,histo~ic sites; archeologica1·. sites) ~ improvement ot 
the qu~lity of water, land, and air. · · · . . 4 , 

'.· .. i> .. f-' J 

~- I ,. 
.. 

·' 
.I 

r 

. ' , , 
+.· 

v· .. These possibilit~es and opp~rtunitie~i)~,_~e 
. . ~· 

al t.~.~n~~ive ·plans. By proper selection of the 
I • ,' • -

. possibilities, p1-.:ns:l'tnay be formulated "tO' meet 
.. 6 .••• 

.of .the object'ives~, ·· 
\!•.;,_· 

the building bloc~~ of' tlte 
\I.; ~ 

development and ·•agement - . ·- . 
the needs for each component 

• j 

Future Without Co~it~ons 

;. i"r. 

• 

A Fe,~er~ sponsored wat.~r and re.lated land deyeI·apment. pla~ may be needed 

· . ·,'there non~Fe
0

deral interests a:re not likely to uti,l iz.e an area's res 
. ' ~ 

manner compatiblf'tith the Nationa("interest. If the man;ig~meritposs ilittes 
• .& I • 6 • I _. • 

ind opportunities identitiec.:Lare likely to be implemented- w:lthout· F'ed.er 1 I :ti: . • :• ... /." . 

invol v~ment or' by separate agertcy a~.~1Qn, a Fed.era!· plan may not be. nee ed. 

• ::~~::v::~::::: ~~:~:~::·· i:o:::t~:~:h:~a:i~:~;~~~~e b~~::::~:. Sta e:·and 
~,. \ _ · ..... ). sce~~~io evaluating Juture ~~ thOut collflit~O~s .'s!ou11 b~~~~.~.~ti: ride 

· the formul~ting of ~l t~~atrve pl~ns. Future cond1 tio~s, of course i ~hould ·.~e 
, . ~... \• ·.~ 

stu'died from Na'tional ,•~tate, local and private ~nterest v,i.ewpoints .. V .· · 

• : '" • • ·~.) ·~· ' 

0

Pl.an Im~i'e~tatfon ·P~.~»blems .· - ·: 
. I • • t 

: . "t.f,e remaining task· Uo be covered·in ~tep Two is the identification of · 

. pro;ie~s l~ikely ~o present i~pediments to"~.~~ a,ttainm~!1t ~f .!he d~s.ired level 

. of Natrona! oi' regional outpu'ts of goods and services, .environmental quality ... ' ... . ~ -. . . '. .. . '"'·~ ' 

--~~- - ·· ·- am~rii ties, or so'cial, opporiuni t~es~ ~or. 'tl)e :plannin_g p-~dod'. problems m~ tak.~ 

the"form of physi~al constraints that li~it r'esource'u&e~ conflict in resource. 
. . .( ' ' . . . 

use,. legislation that inhibits "desired uses or dev~lopment, or other limitations .. ·1 

' 1· 5'39 
. ·. .. 

' /. -;-i7Q-

:" . 

'•' . .•. 1 .. :~ .. •· .. : ' · ..... 
• Jr} ,:.: . . ··.:..: •••• 0. ' ' :t, 
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Summary 

nle display of alternativ~s. analysis .of pla~s. and the selection 'o(.a 
~ ' 

r~co~ende~-· .course of ac~ion wtll d~?end on the a\a~~yses mad~:~~n. Step. ~o of 
the plan.;'fo;rmulation process. C.arjtful .inventories~·thd analyses are· . .nece.ssary. . 

.,.Ii·. • . . .. ' . ·. ' .·. ... ... : ..... 

If tlie· five tasks de.!}~tjped in t'he. standards are accomplished during Step-'-'J'wo~·~f .. \. "J:.~ 

the :~Omai/i.ng itilinninB .effo~t$ can ~· complOted mori .. :ff•~tivO'i,y. ' .) '·''' 
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STBP J, - DBVBLOJ ALTBRNATIVB PLANS 

. i>on Jones 
Aaricultural Economist 

scs, U.SDA, . Was.hinaton, D. c • 
•. 

.1 :., 

·./ 

The=e.t;~nciples and Standards outline a 6-step formulation·process. They. '·';, 

include a;"'.~. step th; dec.ision to rei tt7rate after the fourth si-ep when necessary)·">":~.; 
in the~'first ~tep, component needs .are :tpec.~:f·~-~ and~~i>iQb'!"-1s a.re 'identified. ·•.,.. 'T , •, .. ~ .. fld"./:l'\.,..··. •"'. , o 

Step 2, the~J~~ource ayailtbilit:~.:Q:~'.;),~?!~-ershed or ·~a·sin with which ~·~ are ·' 

wo.rking .is ernunerated ·through tn\'.ent~ries re~evant to the compon,,nt needs as. 

-'specified in the previous step. The 'th
0

ird step, Jal t.ernative plans to meet the. 
p. . • 

component needs. are ormulated. ·Thes~ plans will be tested for acceptance,' 

completeness, eff~c iveness,.and efficlen~y. In the jo~rth step, we analyze 

and· compare these l~ernative pl~ns. If at thif p~int ii\ the pl~~~~ process 

.when ~h~ .. plans~~ e i<>"~ to Jr.· lacking. in. t~e'i:t 'satisfactio~. of'''f~··e~press~~- _· ... \ .. 

·component need , we !an. decide to· repea~: this four. step proc~ss. If we are 
' .. '' . ~ .. : . ' 

satisfied · h wltat we have - aotuai~ly th~, fifth s~ep - we will. go on to the 

-

~~ . .<',,· • ~ .. ~ .,,.. . ·.. . • 

. -~} .• .;~ .. \f .·,~·i.x~~ .. ~~~~~··.~he·.~~~ection·.of .. a recomm~~ded pla~.~ 

'· 

., 
•f .• 

~. .. 
I .'f ... · "In ·formu~atin:g 'al ternatiye plars, the pr,.sence of a situation where t~e~e~ • 

are few 
0

0r ni ~o~str~i~ts· or ~here ~e c~mponents o~ 0t~e ob~ ~~t.ive are e~5:~ntially 
~ompl~mentary, we coulCi n.eed only a single plan. This .plan ·would m'e~ 'the·_ 

c~mponent needs. tha_t were expressed.. This would be poss'ible in. a situation where 

( no. resource constraints exist.ed. 
...... ·". ~. ;.··.:·_,~ .· 

• , ~. • . " .... : • ·., • . Tt 

·While ~his is. possible,. this may be .s very unlikely)1ftiiation. A mor.e. · 
. . ·:·..... ' ' 

, J,"epresentativ.e situation would be one in which there were ·conflicts for the use 

~:,.of :fhe. reseurce~/·:~ETtia.~ is., instead of the component needs being comp1ement~ry, 
·.~a "i.;.· ~·.·. ~ .. :' • 

sati'sfaction of one would reduce satfsfaction of the other. Frequently, 
' . . .. . .. 

conipeti~.ion between satisfaction of the varioUs ne.eds re~uits from constraints 

·or limitations on the resotlrces avaiiable to meet .these ·needs. Another reason 
, ,. .. 

for formul~ting alternative.pl~ns wou~d be ~her:e.uncer~ainty with resped: to 

the future ~conomic conditions· exist.· ·Also,· w~ere unce~t~intyi.. exist!s wi'th respec.t 

to· future preferences. Other fact.ors contributing to the necessity to ..formulate -. . - . 
alternative plans include planning and administrative constraints. . . . 
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...... . 

~·~~~~·-·~·~·-·~·~-------~----~-----~--/~-~~~-~:~;~,,~-~~ 
., . . ... .. . ~ - . "~ •. • : ..... , " s,\ .. : ?r ; 

' ,..~ //. . 
:·,~,;.< \tere there does l)Ot .exist a strong·Hnkage ~etween ·w~ter.arld)'{nd 

1

dcvelop• · · 

··· n\ent, the Water· Reso':lrce C ncii's baseline projec.tions. can ,erve./a;~··a single·· 
. . . . ... ... . ' ' ~ . 

set Qf proj6ctions for the future lev.el of economic a'ctivh.y of-the ~rea. However, 
:·' ' , \.i,1, • ... ~ .; II ' 

~here a stropg 1 inkage ~oe ·rexist ~e_t~e~!1 water n dev~~ppment o'r land dev~!19i~n;t. 

and ecOiiom,~.C a~·fivity :~ ' may be i;tecessar)' t'O ... ~~~lll-te' ~J\.81.~er~at~~e. J~ :~·::: · 
plans to.-ref~ect the various d_ev~:~~ent oppo1t~nities wh:hin t~e ·pro_jec:_·~f~ai. 
Sensit:f...~,~~ analysis can .be used· .. ~6 exalnine. tile extent_- to whkh compol)ent need~~ 

·•. , '~--. 

wi'll v~'rf \µ,,nder different ,assumptions con~ernbg the· futur~. . · · · · · J .r .. '{; .· . . . .. . ...... 

. To beg~n ~he task. o.f for'm~lating alternati~e pl.ans; ·~t· will .be nec;,.essary ~?>;\ ... 
know whethe-r measures or:~roject fea~ur~s contribute specl·~ic or . .Jh~tiple output's ... 

For example', a multiple. o~\~ut~ ~O\l.ld ~e ·a ~et~rding structl4r~ us~d. to s·~~re 'W~~r · 
.. , , ' ' t> '.··, ·;,1' 1. , • C:.•,• ,' • J. , 1 I 

for irrifga-tion to provid~ fla{ water .ret:re~·~i9.t,i·-.·~u.:fi~g P~.rt of· tlle-.i~V.; ~Y · · 
I ,I , • I ... •• ·i'· .,-~ >--' (l •. ' '·· · •. ·•• 

release· stored water for downsti:eam irriga~~9n·;dfVer-sio·n; and could also 'enhan~~\~ .. 
" • 4. • • • • ' .. ~ • • • • 

· '>:< a. stream f,is~er~t~i~hi~ c~rt~-~n. :river _re~c,.~e.s.. ~mp irrigat~on, on .. ~he o~,h~r·.··.· . , 
hand, serves only; 't}\e _irriga.t1on need. .Wh1J..e each of these measures·. wi.11" meet 

• II ., • .._ • ' . . .... . ' . , - ' . . . ' 
tpe component need for. increaS'ed ag'ricultural oµtput, ·they do .so at different. 

. . ' . . '.. ~ ... 
cos-ts and with different incidental effects on other economic and environmental 

. . t .. .,,,..:.' . ... ' . ' 

needs. · The sfgriif;i.cance 'of th.is is that. i-t ,provides (1), .~ffective ·a1 ternative 

~ · ~ . means to satisfY, -need;, ~i) ~nf~rmati~ ·on ··~o~plem~nta.ry or co.nflicts, ~nd (3) 

, ~:'.". a basis for s~lectirtg ,altNnati.ve .. means· of~ .sati5fy
1

ing vattilfg· 1evels o~ ·the"~ 
co~ponents

0

.nee~s .. Thi~·'informado~ ~.i}l then bee.om: the 
0

bliild-i~g blocks for·· 
.c: .., I • . • I . 1 I · . ' 

... "'-" .... ' 
.. ' plan formulation., ' · . · ~ \·; 

, " ~ t•.. . ' I • • I • _ ' .. • ' • '
1

1 I/ 

Th~_ ~umb.e~ c;>f ~ltern.ative phnS ;th.at can. be formulat~d_f .. probably .c.an no.t·· 

b~. sp.erifi~d_ in .advance. The "Principlt!s.\, state_ that, .. ~'~n• .. ·idterna(ive 'i~n 
. ·Will b~ 'foTmula~.ed in whic.lt optimum confribu~ions are' ma.d.~ to the nat~on I .. 

economic d~velopmerit· obj ~~tiv~.' Additionally, <\iring the· pl~nning p-r~e- ·s, 
... ' 0 • • ' L '· • 

_'.at least on~e ... art~rnative"plal\ will be ·fo~~l.ated. ~hic_i,; _;~phas.iZes·tbe.., con .. 

ti~us t; t~~-~-n~i:onmental qua~~-~)C ·objective. Ot_her 'alterna~ive plans reflecting_ 

si.gnilffic;ant-. physical, techrioIOgic~l',' legal or p~lic policy constraints or . ---
• ,_ • : ' • I "' .- - • ~ 

reflecting significant trade-offs. be.tween the nation~.l eco~omic develop111eht' anf. 1: 

e,nviro . ntal qu'l%lty objective ma~ be formulated so a~ ~ot. to o*riook t~e ·• 

~e-~tl" o~er. 11 plapr ~P. age lS, P&S). The stat~ment in_.the,."Standards", ~w~ver. •. 
differs f bm that in the "Principles" in one respect. That is.; t~rds · . 

. .~ ·., ~ . . .· . ' ' '. . . . . . 
"constrai t'S", "physical", "technological", "legal", or "public policy constraints" 
'.. I.. • . '· , • . • .. .. .. • • • 

ar.e not .eferred to in the "Staiidards". · The "Standards" ·merely state that, 
.. 

542 
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"Other a~ternative pltn•. reflectina .sianlfic~nt trade'-offs· between the national 

• economic dovelopmnt and en~ironmental quality objectives may be, formulated so 

-as n~f ·t~.'overlook a best overall .p.~an" _(Pa~ 102, P&S). It would .appear that 

the di'.hferen~e'i1~- these two documents could 'be sianificart.t ii .the coptraints · 

·"flre placed.on th~1tormulation bf a plan ~hich emphasizes environment, or a plan 

. which .op~i11izes ~econooiic devel'P.pm~nt. It would be. or shoul~ be,. at least, a ·very 

diffore~t .. plan from Qne that is'~n)t·Y.~onstr&:ili•d~ for example, if we. cpnstrain a t~~ 
' ' •. , ' . . .•. t· • 

. plan by c~·dnsiderina. no retarding site over 5,000 a'Cre-feet, we, may rule out the· 

·most feas.ible al ter~te plan '1fr~m an. economic point of vi~~. ~~ssib\r "even fr~m · 

·.· 

an environmenni pdint of view. :'\ ' 

•On~ ·the al ternati v.e plans h~t ~~n f otmula ted, we are ins tr.i. tOd by . ~Jil 
1
;!.. :' 

· .~ "St~ndards" ~~ appl~ four tests, t.</ .~ach. of. these plans as fo·ll~ws: (1) · 
' •, I .~ 

!cceptabiiity - rs:'~t a viable anQ.<fworkable plan?f"'.(2) l~l'fectiveness :- does it· 
(·•. • ' I \". 

. .. ,. 
"•' 

meet the component· needs we started out_ tp· achieve?; (~) Effic.iency :- B it. 'the 

least·· costly,, slructura.1 or ·nonstructural, ~rivate or federal ~eans af ·achieving .. '. . 
. . . .. "r·. ........ , · .. · . .. .· ., ... 
. the outputs of th~'..plan?; and (4) Completeness - have.,we·accoupted_fp_r·not only. the 

··~~s~~~la~i~n ·b~t als·o· th.ntenance,·. ~perat1on~ rep~a~em~nt. of those .. i'tems ~hat . 

' W'\lt wear .out t6" assure Wthe:~la,n w:i)l .f~ctl.on duri~ t~e evaluati.q!l een.od?. . 

One other p~ssible' plan can exist.· 'i~ ''Standara~,·; refer to' this ils a no 

·~;elopmen~ pla~. rt does ~ot re~er ~o th~ 1 "~ithoutl' conditio~. It does '.specif~ 
.:~ h~ev~~· tlfa~ a no developmen~ plan must ha~e ~~sitiv.e actions...-.to assur~ that. the 

' lick of development or the maintenance -bf the status quo is achiev~ through 
. . "" . 

'posi~ive ~ctions such as land ~cquisi,ions and zon~ng. . - ' . 

-· 

·"'" 

"' • . I 

~ ' . 

Early in·this pres~ntation, complementary and.competitive·relationships . . ,,. . . 
were discu;~ed. The" . .following t~bles an~ graphs di~play the· producti,on possi-

' .. 
bilities that exist th"'r<>ugh use of a specified "bundle" of. i-esources. That"is, 

' . ~ .. . . . 

for eac.h output or combination ..of outp~t, the underlying assumption is a constant 

quantity of factor'inpufs - capita·l..,labor, land apd mana.aeme~t. ·Consequently. 

the cost level for each output combination is identicar. · Table 1 and Pigure l 

displ.~y t~e outpu:ts of. cofu ·and/or bal'ley' whi~h can be· a~hiev~ with a ,pecif'i.c 
I 

resource. buncl le. ·;~· '· . ' , .. ~-., 
) 
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Table 1: 
( 

Pl'octUct ion po•~.ibi 1i tie~ ~or· ·~C?rn aqd 
, • ' ' . I ', ~ . 

of resources• .. . .. 

Aotatione 

8 Corn. 

·1 .corn 
' . 

6 Co.rn 

5 corn 

. 4 ·.-corn 
' 

.-,3 Corn 

· • 2 Corf! 

:,, - . ~ 
. : ,. 
·.\. . 

·'.1-. Barley .. 
-~rley 

3 ~~ey: 

4 Barley 

·5 Barley 

6 Barley ... . , '1 
7 ·J.~y 

. -·~ BtU-1ey 

'l· CPrri 
·" . 

I. > ·. ·:. 
1: -:J' · .. ~ ;\· . ·.l -

'. ./.'\. ~ \' 

•. 

""~ . 

' ... 
I 

~ield 

dorn 
. 
70 . .. 
70 

70 

. 70" 

70 

70: 

70 

·•70 

, Barley 

•. 

50 

50 

.~o 

•' 50 

... 

50· 

50 

~· .. ,. 
.·~-

~, i-1 ' H 

1>ar1_~>;. .lh!'>lllh •1 teztat•. ·Ultl ·.~ 
I ~. f' , ,• .. I . . 

·!···~· .. , 

··' 

. putpu~ 
,...... ,, .. 

Corn Barley 

5pQ. 
. , . . . ! . 

~ '50' v. "lo 

350 

280 

210 
. . 

··14ru,_ " .• 
J ~·~ , 

70. 

0 

lOQ 

150 

200§) 
, . 
~o ~-. 
(/ .• ,. .:II .. 

·300' .. . 
• 3§0 

400 
. .. 

. ·. 

·' 

, . 

. 

y •• 

• \ v 
' ... '). 

! 

' ''' . 

. .. 

' . 

. .... 
... 

Graphically, th~ information in Table 1° above appears i'n Figure 1 shown below. 
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Bach' of the nine posai~litiea .. is:i Table 1 is an alternate .plan for the .ufe · 

. f ·.• • " • : • . J ... 

o,f these r~!)ur.ces.. Anumin&'.'.°"r ·d,cis~on cri_teria. is to 1Jaxi~~ ~·. 1ro_ss_ re.~rn: .~~{ 
froa this resource bundle, the optialll use of the resources can· be ascerta-inid~· 

.. ·' ·... .... • - '. .-· Ii' .• • . ' •• 

.. by deCerainina. the pr.ice or value df each_ product and calculatin1 1ross. reve~•· 
f I ' ' :,:·. ·•,.. ,_· • ' ' • • .. 'f' •\l ' • ' ' '"''.• • 

If the. mar~et pr~~.,, for both com and· b'ai:l6y i.s $1 per 'bushel I the 1ross revenwr '!' 
. ' . '. ' •. . - . . - ,' . , ,, 

w~ld range from $560 if ·onJy corn. is.produced, to $400 if b.~r~•Y is produced. ~ ·· 

Tatfle. 2 below has ·assumed t-hree different pl_'ice relationships;' for co~n and barl~y. · 

to. show what' can happen in t~.· select.ion °of an opt)mum con'tli don when a pure\y ·. :· . . 
. ..._ ,: I . tJft• t: ~. 4 /'"' • • - • 

·competitive· condition is encountered. · '· ·. ·1 •·' .• !1 
. •• , , ·:,• , .; 

.Ti.ble 2:. GrosJ reyenue fpr alteri&a.tive tise of ;eso.u.rces ~ndpr va~yin·a ~·rodu~t··~: · .... 
... "l •..• Jo 

decision, 'criteria . 
. ... . •. ~ -:- f, ·.~: .. -· . 

·pri~e _relatiollsh~~: and optimum'• plan when arass .r~wmue is the 

. t 
. Out 

Corn· 
shel 

-' .. 560 

490 

420 

350 

28o 
. . •, . 210 

' 
•, . 

·140 

• 7() 

0 

• ;· • • .. ;Ill'\ 
I 0 • , ' : M .. ··, ,, 

'. . . ,,. 

t .,. 
Barley .• 
Buahel • ; .•• 

50 

100 

150 

. 200 
Pf ~JP~ . 

250 
/· 

.300, 

350 

400 

, . 
'::: Gros~· Revenu 

"\ 

Corn .;, : ]>. ;· " · Corn -
rle · ·- •· l · Barle ._'· .. 

' .$560 ' '$560 ,. 
540 ~'"~~ . '. ·'.: ·~~5?0 

.. - 520' 62d 

500 650 

480' 
\ 

680 .. ' 

\ 

460 1io . 

440 " 7.40 

420 110 

400 . Boo 

, ... 

. ' ''.~~- ..,. 

.... : 

, ...... 

~· ... 
'* '- ... :~;- :- I. 

;· -~· 

. '. ''• 
·~ .... 

• . . . .~ t::. ' ., ' ' 
.•. '-~. ;:JJ;i.. ; 

. ·,. ' -~~~/:?. 
Notice· in Table-.2 ·that the optimum will be either ari:··~orn tifa,11 barley·unl~~·.: .... , 

· ~ very special."Ji.lice !'•.l_ationship exists~ that i!j - W,~-e:re ~th~· ratio.<'of ~~ic~ ·~f" ... · .. 
corn to the ·price o.f barley ·equals the ratio· (sign omitted) o! the change in · ·. • · -~~ .. 

..... . . . ~ _ .. ~. 
.... ./ . "' ... • ~)J~:·• • 

5 il 5 . . . ~; }' '\ 
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•, 

· · bai: ley ootput · fo ·change· in corn outputY, at· whi.~h tim~ -~~· alternative· is 

optiinum." . • ' . 
.. . . 

Ari example of purely competitive case in the water l'esource fiel~ is the · 

pothol*e . area of the .n~rth central U.S.· . The. use optiOns·, illternat •. e plans., 

for these po;tholes ·are. wheat production if' d.rained or duck production if 

'preserved~ Whether these pothOles are drai~ect or. pres.erved sh~ulq depend on .., 

: the relative value. that society places· on additional"..food outJ>Ut. or on. additional 

.J> ~uck,s._-'-: .. _ , ~ . ~ -.. ·it 
/ 

. 
- In the fcillowing example; ag~in taken from agriculture,- increases 'in . .the . . . . ,. . -~ . . ' . . 

_- out.put of o~e pro~~ ~esul ts •in an incre~se iii the output of. the other·. Table "3 
- - - r 
shows ~he .combinedt"'butpu_ts -of .corn· a~d hay· t-hat can be ac.hieved. · 

.,._ . v 
.. -.Ta~l~-= /-roductlon po'i:~ili ti~s for corn and 'iiary through alternate. us~s, 

. _ of resources. 

: ·1 
.• .. :: • J 

··"= . 
. ··~~ 

•. · . .. 

. . . 

_.-~ 
• 

: --c Ro.tati.ons 

·a Ha;y 

7 Hay 

6 Hay 

5 1ray 

- 4 Hay 

.. . 
-3. Hay 

2 Hay 
1. 

l" l{ay 

•• 

i Corn 

2 Corn 

~ Corn 

4 Corn .·it. 

5 Corn : .. _ .. , . 

6 Corn 

7 Corn 
If, 

8°Corn 

: \· 

Yield_s 

Corn . Hay 

.70~ 

.60 

50 

j 3.·0 

2.0 

\ .· 
n. 

1/, .,,_ $1•. 40 ~/$-i . = (560-490) ·.; c_o ·-~~Qt-_'.~ • ._ 
-1..::io =_10 -- so 
I.:4o =:-1.40 , ~---~~. -~ ~· 

5 4 G " .. ,. __ W' 1•l .. 

.· 
t. 

Output' . 

Corn 

90. 

220 

3.00 

360 

400 ~ 

420 

420 

400·-·--

' I -

.. ,. 

Hay 
.< 

24.o· 

25.2 

24 •. o 

20.0 
. ( 

14.4 

9~6 

6.4 

2.0 

·o 

.. 

..---. 
I!! 

-"' 
"" ; .. -

" '" Cl . 

_J 

( 
' 

". 

' 
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Graph~cally, the ini~rma.tion 'n Table) appears as- sftown in. Figure , 2. ~· . ,. ,. 

•: . 

, .. 

btmm 

· . 

HAY -

25 

. i.i 

.;· 

/" ''" 20 _;.., ··;_:· .. ,. 
' ' ' 

15 _-._ ' 

10 -

5·~' 

100 

~ ' 

'.' 
'lo' 

. " 
p. ' 

. ~·· 

... ' 

. ·""'· ..1~-· . ' 
5op -

OUTPl1l' 
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. ··'Figure 2.~ Pro4tlct;i.on,p~ssibi_l .. ~tM' .. fo.~. co~ and hay through ·~_lte~na~e tfse •-.> 

of. ;~1so~rces. · · · ' · ·. 

, ~ . -..... ,. 
• : j • ~ 

' ' ' 

~ '' . ..,-.... '·.. . . 

Table 4: Gross revenue fo~te!riative use of re'source under va'r~· 0 '/ prod~ct 

. , 

( pri~'e '-retationships-· and the' optimum plan when gross .t t · a ,. • I I 
rev is th,e ' 

d.~c~ton criteria. 
f":: 

dut 
. . t 

.. Corn Hay 
Bushel ,• . Ton 

0 ~Z,~4.o 
90. 25.2 

~ 
24.o . .,, 

··3 ';.,,. . ·'· 20. 0 ., • 
. ; - ~ I 

360 14,4 
' :~ 

400. 9.6 

~ 6.4 

420 
: ..... ·2. 0 . 

• • ';.• a 

~ .. 
'··,f\ ~-···. 

• . ... 

) ' 
Gross Rev!nue When: 

HS\Y' 20 Ton Hay 20_ Ton 
··Corn 1 Bu. Corn 2 Bu. 

·$480 
\.,_ 

.. $480 '\ 

-
. .~ .. 

'"i·~-~00 
', -

. ·.~ .. ~ •• 

' 

' . ' 

Hay 
Corn 

$480 •. , 

63_9· 

810 

600 

.. 
! . ~-

a·' .. ··: • ./~::•~~ 

j_'"" ·/~.J 

' t. 

/, 

-

··~ ,. 

" ~ I ., 

" . . ' 

. ;, ~ -
·1.1 

/ 

,J 
. 

·"" 
J 

... 
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ALTERNATIVE·P~ 

I. - I .. 

I .cl' .. .,. 

i·~b .. f. . . . 

" . • . • Jt.. t· : Don-Jones 
·.. ,...., ,Agricul tl,l'Ni~' .~~mi,;;t · 

< '."~- ~" • ( . ,, tfy~D~~t'r;;~·&:;~ , , • 
,

.· ~ou~.~ -~-~P _ol~e plan ·formu1atio~-e;s, detail~d i~ the Standards,' 

. . analyzes and~ ompares the plans formul,ted in Step :$. As a result ,.of this. 

\,. l!x~nat'Jn •. -~ detef"iiia_t~pn must Qjli mad°t (Step S) to e;the~ r~ite~~;• the \ 
~ing•prqce~s or ta go .9n to St_ep 6 - Sele.ction of a· Recommended Plan. 

-I· ·.•. . .:- , 
This anal)Csis and coipparison is to:· {l) ·.determine the effecti.venes!,, of· ... 

the.alternative plans in meeting the component needs of the objectives; (2)' 

')' · · detenili!le. the ditference.s- iil the ap:ernatl.ve ,plaJ?-S in terms of their contributfon 

to the objectives and where appropriate to the Social Well-Being and Regional 
. . " . . . - . • . .. j 

Development account, and (3) p determin~ •the rel.ative value of the beneficial and 
? 

adverse effects· that are essentially pr~s~nt~d in nonmonetaryyterms. This last 

detenn~nation will be made by expressing the riat~onal economic· deveiopment ·· 

benefit; forego;e and/or the added monetM'y 'cos.ts incurred '~o ·achieve th~ dtan 

. effects. I 
I. 

The. first determination will involve aJfalrzing .how ~11. the plan achieves . 

the compopent n·eed that served as a basis for its 'forprulation .. Since there will 

I be: COmpetitiOn fQr reSOUrCeS tO produce the VariOUS Component needs Within the~ 

economic deve iopment objective as well as- between this objective and the 

environmental qUa.lity obj~(;tive 'the·relative value of the variou'Soutputs should 

determine 'the desired product mix within alternative plans. 

' The se~ond determination will req~ire summary or compari~on of each plan · 

with all other.'alternative plan:; ... These summaries can efficiently be. presented -. by use of comparison tables to display the diff eren~es betwe~n each pair of . , . . ' )~~. . . 

·alteni~tive plans. That is~ Plan"A will be compared to Plan~ and Plan B to 

·Plan C as well as Plan A tQ Plan C •. With· a l(lrge num~er of alternative plans, 

these comparison di.splays ~ill become quite numer~us. 

~ . •fAi 

~-;. ?il.~: r.1!: -~· 
. ~ . . .. 
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The third determination, monetary equivalent of nonmonetary effect~,. ·,. · 
). . . 

. should be discernible from the display compa1'.isons from the preceding effor~ .. 

Those envii"'ttrbnental outputs which are complementary with economic develop~n.t ·: · 
'output will not have tradeoff effeC::ts. ' 

' .. •' 

While .the Principles and st_andards state that the inclil.sion of the EQ 

account eliminates th~ need t9 determine and show proxy values for the 

" environment, th~ fact remains that administrators and decis'i.on makers stiil, 
• ~ • . , I 

more·readily, relate to monetary and P.roxy values. ~ 
. . ' 

/' • ,·r 

• If, on the basis of this analysis, the determination is made t~ go to 

· .. ~-tep 6· ~ Selection· - the ~aterial developed during this step will. be of ' . ,• 

value to those who· must select from am9ng the. al te.rnatf ve plans.. w , 
- , 

f • 

·" . ·• 
. ~. 

·, 

\ 
<;lo;. .. fl I. 

··.i.t...... ___ _ 

. \ 

. I\ 

/ 
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.. 
The Principles ~~Standards s11lta:o "The culmination- of the plan. 

formu~atio~ proc~is the· selection of a recommended plan -from ~ong"the 
alternative plans: Based upon the\analysis of alternative plans and the 

results of reiterat:ions of the plan formulati01«J'pro.cess, /1 set of alter-, . . 

.\ native plans should be d.evel.opeci--each one of with (sic) given the ~ 

relevant mix of contri?utions' to comp.onents of the ~bjectives, could bJ! 

selected on its own merits as a r&_commended plan or recommended course 

' ·. of action. It is from among- 'hese alternatives that. a ~ommended pla~ 
will be selected."' (p. 106, Principles a~d Standards) Selection of the 

plan to be recommended and its presentation in the report· and presentation "-- . -- . 

.. 

of· the basis for _serecting the pJan -to· be .. recommende.~ .i~ extremely impor..; 

tant if the very visual. or fish -bowl planning that we do today. ~t 's · 

think About !.hat.. If we- only kne~ en~ugh to. integrate .. all the inputs, into\. 

1•, 
,1,.· •• 
~.J ' 

.. a study giving each one its true weight., ~.would be possible to s.elect • 

a plan that would: . f4-i'$t ~ do more good t.1\-\hj. ·, s'econd, do "the most good·, 

ai'ld the. least harm; third,. des~ribe the ·;~;i; ., ~urr in such a,· way that nio:S~ 
people would see the pasis for tnat ~hoice and could not logically-provide 

. . ' ··,,,.. ) . 
substantial arguments•. agai.nst it. Recall that I said, "If we knew enough" 

- ~e.could.do,all that. The pointd is that we are here b~cause we don't 

·know aq .the .. answers but1·~ 'are· goi~~ to try. and develop ways to select· ~nd 
ptesent a plan that )tlill: (a} do more good than bad through selection of, '. 
the correct economic and · yironniental benefits minimizi.ng both the ) 

. ( 

economic cost and the adverse"fffectS" to the environment; '(b) reflect 

general agreement of the afofe_s;!ed public~ and (c) be in the Fede~al interest .. 

The Princ~ple~ and. Standards have provided guidance on how th~se may b'e .' 

t"ll-ccomplished and we arc exploring ways of implementing that guidan~e. 
~ 

• r 
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/' J Three of the, $objects th~..-! "con~~ ~~P.~~iaUy,0 :mp<>rJ;jln~/n sOlec_t\ng, 
the recommended plan are: . • ~-· 

, • ' ...,1 , /'\. . 
1 .. Co'1J'romise solutions. 

2 .. , Public participation-a~d· 

3. · the pub.iic decis.fo~ making ·process 

A pl~ner must. also be aware of the 'compromise that is ~ecessaJy 
~y. ·the v~riou"s· .publi~s. t~:.·arrive\t a·.consens!PS ·fO~ a single plap. So; in 

ad4i ti on ··it the other sJdlls ·a- planner ·inust · dev~p, tpat of aµ arbitrator· 

'. 

. .,, . . . -
is bec~ftg increasingly ~portant •.. !~~ining tQ develoi_> this skill should . 

be a part of ~he career ·deVelopment·:·· program .fo.r peopl~ ln\rol ved in plan ~ ·.,, 
' '· 

.. ·,formula~ion and selecting the plan to be. recommended~ · 
" 

' O~t~ining "\nputs fr~m the p~blic during plan. formulation. and sei~ction · 
of .a ·p~an i~ also ~ery ·iJDPC'.'rtant 4 difficult to achieve., It is petter to. 

be aware ·of .'all the problems prior .to selection of a·--pl~n than hear of them 

in the form' of opposition to the plan aft~r .. it }).~s' · be~rl ;elect~d-~ .. ~ It. is to~ 
often assumed that public input will., be ;aut~mitic a'i.'.·;ptiblic hearl~gs ~~d 

- . . . . "\: . . 

other such forums held during -the study. ·Marty times the s~u~·y goes along 

seemingly .without any diverse public- preferences expressed until .a·n!lounce- . 

{' · ment ·of' th~· seikcted ~plan. ··At that' ~ime: it is alntbs.;t:· too l_ate f~r compro-. 

~ · · mi$e; i>osiiions ·have become polarized and for the laok oJ; obtaiJ\\eg. adequate 

r~_~... public·, input p~io.r to selection of the plan a potentially good-"Prq.:ftct 

~~ could ·become st.alemated. ThP. skill -ne.eded ~o obtai~· adequate public in1>"~t 
-.~l... -~ .. ~ ~ ... . 

. must· be. develop~d. · lt is less •tly ·to educate planners ·by s~nding J:hem 
>. .. ~-. 1. 1 . ' .. • ' 

'.iii. """. ,; •tO training courses ·and seminars than having them learn in t'he· school of•. 
:• :"> M • • • / ' 0 ' • 0 • • - -.. • 

hard knocks, whith rs painful to both the· employee t.nd the agency. and - . , \ 
nior~ costly,. to the J.l~tion. ·Rescheduling reports, figh1:ing law suits, 

abandoning partially-comple.t.ed p~oje~ts are a1\ very ~ostly t~ the nation 

and .are often the result of not obtaining adequate inpltt froni all the 
. . ~ . . . 

. Publics prior to selectj.ng ·the plan. I· want _tb emphasize the plural--
' o C· . 

· PUblics. A bro~d .cross s·ecti~n of a~fected ~eople should be heard 
0 

from,·· 

not just elected offiCials and sponsoring organizations.' Tpose in oppo- 0
• 

.) sitioil should also have· ah input". . 
'. 

~• ,. 
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.. The fir~t week's i~ciures ~-discussions ·on· measurement,·of effect's 
. '~- ·'~·. . 

on Nat~onal Economic D~velopment and Environmental ·Quality and the impacts 

"on R'egiorial Development and S<:>.c.ial Well-:Being a~e important not ohly in. 

C:.J,'i selecting a pl"a~}>ut''anro i~ presenting it, by comparing it w~th ~ 
alternatives knd explaining the basis'for the selection. As is discussed 

•" 
later. a set of tables has been developed for the purpose. displ<!-ying 

these comparisons, samplels of which""· are given in the Prin l~s· ·and _. 

g-tandards beginning on .. pa 126. · · .. · ··· .. .. 
In -~ei~c.ting the -pl~ a brief overview ~a~ be \elpfih~ One of the 

fir.st steps· to take is to quire a feel for the physical, economic, cul turall .. 
and ~nvironmental characteristic~ of the basin and what the basin coul~ 

accompl~sh w.i thout-ad4igt}onal deve..l<>?ment. of the water and rehted l~nd 
. ' .. . ···' . . ... 

resources •. including generally tJle,;potential for development of these 

' resour~es and .h~w much is needed. f\ ie·v~ew ;f J these ne~s and oppo~tunities 
for water resource· .development will·~~ist. you in the final selection of an. 

. ··{. . '" 
approl'riate plan. However .. th,ere is more-: to consider •. .. 

.. ' 
~n any worthy plan, fr is essential to. select ·and l'ist the co1pponertt~ 

of both national economic development and environmental quality objectives 

appli~abl~~o. :~e ~~~:and opportunities 4 ofta ·study' tr~a: . ~~e publics 

.o;inion._ for ,and ag~inst cert.ain types. of developme~t, must: be carefully 

assessed: Using· these inputs, including related needs, opportunities and 

vi~ws. of various -publics, makes it easier to identify applicable components 

of the objectives. These components then form the'basis for decisions 
i , -

regarding water resource development as land trea_tment, .irrtgation.and 
. f . . 

7

~~rain~ge, rTcreation: fish and wildlife, ~res.ervation and. en1"anc~ment of 

the emfi+.Prnlent, flood control, wastewater management, 'streanibank ai:id 

shorelin~ erosion, water qual~ty, municipal ·and i.ndustrial and ruraJ. water 

supply. Plan selection actually inv~lve; fonn~iating se~eral a~ernative 4 

structural and non-structur1 plans, one whi~~·emphasiz~d natio~al economic 

develop.ment and one. which em hasized environm~r,ial quality and several / 

other plans in b~etween thes t_wo extr.emes. t. _ . I( \_._ 

I 

· These. require preEared stat'ements of doll r benefit and othei fo'sitive 

impact determinat.ions including preps.red statemen~s of c~sts ·and 1~r ne.gative 

i_·mp~t determinations. In order to better d·escribe eac;h· plan and t-O· rfac!litate 

" . . .' ~ 5 3 J • ' ,, . ' ;-. . .. -
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" cpmpariso~s, it is essential to prepare tables showing impacts Of each plan. 

for each of the two objectives NED and EQ ~nder.the four accounts, NED-EQ-

RD-SWB~- • • & 
The accomplishments of the above formulation steps are very pertinent 

. to ·a selection of a rec·oJIUllended plan as well as to .set th~ stage fo} the 

i;LCtuai. ~elec_tion process. Sele~tion shoul:_d begin~~;r~~_iew of the 

measui;es of .effects for each of .the alternative plans. An {,ispection related 
. . . . . ) .. .. 

to t.he previous formulation st~ps should: effectively screen the niimber and · 

types of al ternati;es that a:-e to be considered a~ candidates for a -re.conunended 
. . flt 

plan. In general, these 'alternatives should possess .the following· character-
. . ~ -

istics: (1) For the· given s.et of component needs, each alternative p.lan 

. should be the mo~ ·efficiei;i-t .means to achieve those needs. . (2) Th: plans ... 1 7:-. 
should be. significantly di.fferentiated from each other, primarily :in terms l'" -

. ' . . 

· of emphasis on ·obj~ct.ives; that· is, each alternative plan makes a unique 

contribution to o;te or both' objectives ~ot. prpvided for by _any of the oth~r · 
alternatives under consit:leration. Using the analysis of altoernatives,- those 

alternative~ that may have been formulated with.essenti~ similar ~haracter
istics in ter~ Qf component .needs wi,th only minor differ~nces should be 

screened to select the alternative tha•·provides the best mix of contributions; . 

to the sp~ific set of co~ponent needs. 
.)

(3) Without reg~rd to assigning 

priorities or weights to the component needs of a particular alternative to 

differentiate uch alternative in terms of the·other alternatives, each-

t.ive mu;~ b~ ,;justi~ied" in the s_ense ·~hat in the jud·gnient of the 

.planning organization the total beneficial effects (monetary and nonmonetary) 
Iii. • • ( .. 

to the·objectives relevant to the alternative are equal to or exceed the 
\- '-' .. 

tal adverse effects (mo~etary and non-monetary) to those objectives. ~ 

' #; 
. F'igure 1 shows a screening process fol' selecting a recommended pl.an 

J 

fro among the remaining alternatives It is essentially a choice governed 

by a reasonable and rational percept~n o~ ~riorities and preferences about· 

the ml~·Of objectives. It.i.c; not~ choice predicated upon an analysis of 

the m~s¥ justifi~ plan, since each ~l t.ernatiye 1;_0 be con;i.dered at .. this 

St~p ~~ the OVe~all formulation process can be JUStified Ort its own merits 

in terms of its contribud.ons to the. given' mix of· component needs relevaJ)t . 
• to each alternative. . .. 

t . 

/--- \ 
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1: Specify components of the 
obj-ec~ives relevant to 
planniA~tting. 

5. 

f 

.. 

aeview aQd .reconsider the. 
specified components ~nd 
fdrmulate additional 

e plans 

.• 
. ' 
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Figure l 
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2. ·Evaluate resource capabilities 

and expected ·conditions without 
any plan. · 

. r 
\11 

3.· Formulate Alternative plans to 
achieve varying leyels of 
contributions to the specified 
conipoftents of th~ multiobjective~ 

4. . 

6 • 

.. t 

Analyze tile differefce~ among 
al ternativ.e plans 'to.'/show 
trade~offs among the specified 
components df the objectives · -

.1. 

~ct a recollm\ended ~la?} from 
the alternatives b~sed upo 
. uation of the trade-offs 

the national economic 
deve ment and environmental 
quality objec~i~ei 

• 
.. 

----·---·-~~--· 
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.. The selection process is _one of repeti~ife ,com~aris.on, jUlalysis and 
. ) . .. . . . 

evaluation. The .four account impacts for each alternativ~ pl8:J1 must'be 

constantly reviewed and analyzed·~ must the input~ from the publics. · In 

this CC?.pnection, the necessity of soliciting additional info.:rmation on . - . 
publi~. reacti:orr t:o the various alternative plans should be constantly 

assessed. 

Plari seiection must also consider constraint~ ~y: 

I. 

2. 

Federal law 

Federal _poficy 

3. State law 

4. State policy 

s. Regional compacts 

6. Other constraints may be applicable. • 

. ·-:-. 

, 

.. · 
The plan selected may recommend ·modification of e)"\sting law, policy or 

other. constraints when it is demQnstrated that s~ch)a ch~nge would be 

beneficial and implementable. 

· Finally, a review of the ef:fiectiven~ss, efficiency, and completeness . . -" . 
of each of the plans including further consi,.deration of a. "no development 

alternative" would provide addi'ti~nal basis for plan selection. 

Plan Selection 

The Principles and Standards state on page 16, 11 
••• From its anal~ 

alternative plans, the planning ~rganization .. will select' a reconunen!ed ·plar,. 
' . 

The plan selected wil.~ reflect the relative importance attached to d~ffe;rent; . 

... 

-
~ . v 

·: . ... ~J· 

~:,:::,:~-· 

-· ,.,. 

objectiv~s and th~ extent to which the two objectives can be achieved by ,, 

carrying out the plan." 

That1.is ·a simplistic statement because in the real world of seeking . 

.. acceptance of a plan', a consensus of the various Publics is !equired. _ How 

con!;ensus is achieved t-0 the extent necessary -to al.low {mplenientat~on of ·. 

the plan is the problem. 

This discussion on plan se1'e'ct'ion is· a mix of conceE_tS bor.rowed "from 

various sources, some genera Hy accepted and some controversial. The_ plan . 
selection process· described in the PrinC'ipl.es and Standards simJ?lY incor-

porates the data ·.required to formula,te and analyze the· alt:~rnative plans 
I _. '" •, 

·J' 

•. ,·_' : '.b~:'!."'r-
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into exis'ting selectie>n processes. If explicit prio"ri ties or we.ights were . ' 

assigned to the· beneficial. and ad'\(erse effects to .ec_ich component need of 

the objectives, it. would b,e possible to select a b~st .plan' to' .be recommedde~ 
. ' ' ) . . 

with "a ~nimum of j u~ent·. I~, most cases~ however, _such ~·riori ties or. · ,· 

weights will.not be available and, as set fortb in the Principles, selection 
. ' . . 

of a recommended plan will~ be based upo~ .an appraisal ~o that the b7neficiai 

and adilerse effects_ to the mix of objectives., to the best of" curre~t under

standiri~ and k')irowledge, reflect· the ptiorities and preferences e,xpressed by 

the public at· all levels to be a·ffected by. the plan. The selection process 

i~s«:'lf is diff~ren~ for each o~ J:h~ three levels of planning: The greatest· 

difference. b~tween them is the amount of pubJi~ partidpation involved :i.n 

-~ ' .. 

. the .. actual decision. 

Level A and Level B studies.1solici"t anq obtain public input during the . .. 
• study p~riotl but generally, the plan is. fornr,lated and selected by the inter-

') agency group.. It i~ thei:i presented.· to the J'~frlit fo_r appr6~ai or comment~ -

The· selection process .for these plcins- .involving· large_, areas is too complex · 

for much public ihvolvement .. . ' .f<" 
The use ·of alternative f!-J't.Ure~ ··based on a r~nge of p·rojections co~bined· 

with e~phasi
0

zing severtil" ob]ectives for several subareas can result in almost 

an infinite· number of tomb'inations ., It is cr(i~ial to .th .. e ·de"cision making 
.. . . . ) 

pr?cess that tJ:ie alte~n.a.tives 'considered be reduced to ~-manageable nlimber. 

In this connection selection proces~ is ,closely tied wit'.-1 the formulation 
' . ' . •""·' ' 

of alternative plans. Several alternative pla~s for subareas or ~lanning 

areas must be developed ~nd then grouped, tabulate~, display~d, arran·ged, . \ ' . 

summarized or otherwise organized to provide the basis for la:rge area wide. 
' . . 

alternative· plans. The alte'rnative plans" can be arrang_ed with NE.D plan· .. 

·1lnd.th.e EQ plan as the two extre'mes with vario_us combinations of trade-offs 

· arraye_d in ·some orde~ .~n between. Al,"ri'l(ing at .·the NED.'and EQ .pla11s is 

.relatively easy since 'they by defin~\tion are formul<!-ted for only one objec

tive without any trade-off·s. · tirtii ting the. ~ther p·o~s.ible combinations· is 
~ ' ' 

necessary and difficult.' One method o-f, s_ele'7tin~ a· plan for a l~rge,_area ... 
i~ tQ ~firs,t'· select the. best pl~n -for each. of the s,maller planning area~. 

'E'ach are~ is analyzed, and based on the exp'e"r~enced judgmen,t 'of: the m.ufri .... 
. . 

·agency-!nterd~sciplin~ry team, a. plan.: 00' several _plans ate ·selected. 
~ "./ 

. .. 
·' · . 
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The· resulting af~rnative.plans sho~ld be tested to determine 
•' ·., .. 

consisten~ies of data.such as hydrology and other engi;neering and economic 

considerations to. assure viability when the small area plans a.re integ~ated. 

Adj us~ plfuts i.f necessary to assure thae project's and programs ~re compatible J. 
f:-rom_'·a system5 operation standpoint. This JllaY necessitate rei~erations of 

! . 0 • ... ~ ·.;.: ~. . .... :...,,;.. • ~ 

'the planning process for some of the plans . 
. . . 

In some'areas·where there js no_ competition for the resources· and 

therefore no controversy, there may be only one objective emphasized in 
' -
d~velopment of plans. The ·choice to be made in this case is to se lec,t the 

alte~native that best meets this objective. In other areas there may be 

c~petition for the resources.that will require alternatives for more than 

·one objec.tive. Thi-s will require that a reasoned choice· be made to select . 
the alternative that makes the hest contribution to the ~bje~f~ves. Perh;ips 

the process 'would be facilitated if areas of low controyersy were considered . 
.,. . •. I 

first and a plan nucleus selecte~. For example, in a_._partic,µlar small area, 

a single ~~ncompetit{ve plan maximizin,g either NEU or EQ might be included 

in all alternatives being formulated for the large ar~a. That small area 

would then be the nucleus on which 'bo build . 

Where there are controvers)i.es, the greates.t emp~asis -on the small. area 

alternatives should be placed on th_e objective selected to govern the 

direction in which the ov~rall larger plan would·b.e maximized. 
~ . 

The p-lan selection' process for Lev~) .C is quite different. A variety . -
of methods are used by the various Federal .agencies and even vary somewhat 

I • • ~ • " I ' 

between -regions within. the same agency. It is not the· inteI1t here to 

_._#escdbe the ri~ht_ way, if o~e has been developed, but rather to discuss 

.and encourag~ an interchange ofinformatioj. #th a view toward improv_ing 

' e:i,cisting procedu!eS .. ThE;! 'role of public participation becomes increasingly . . 
important as .. tJ:te, tim~ begins to shorten when a- :plan .l:i.s about \P be imple- • ! 

· mented. Selection of a Level ·C impl;einentation.· plan ~.s somethiftg definite . 
'!'\ . " . 

to whi'ch .t~e· :publi~ cai!i;,teact_ ._· _Pu~Hc part.icipat.iOn_~ the actu~1~,, selection 

ot the plan-has been found to be troublesome-, exasper~ting, time~1~and mpncy 

co~sumirlg, but .·ext_rer:~~y n~~e~·sary'.' ,.9 re~sb~,•~hy :~t has all t~~se ~ 
. ..!> 

disagreeable"· qualiti s is because we J,ave" not learned how to get' the public 

involved constructi v 

pl"an selection· is .very 

y._ '.'IJl.e...concept of -the pt.fhlic b~ing involved in· 
I "'. • 

yo~ng an<( in _the first; st~ge~ Qi ·.the evolution 
• . 

. ' (?"·. 
j 
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.. 
necessary .. for development of a mature process· .. ·.Involving the public at -

I 

this stage is being accomplish:d in many ways; r wiil de:;cribe ~riefly what 

the.Corps of Engineer~. South Pacific Division, is doing--n6t to say that 
. ~ . . ' 

this is the best way, but it is one;way. I aiso want to make clear that 

this is not a Corps-wide process. 

First I wish to emphasize that significant puolic.input is received 
~ . . ' . . 

during the,.fonnulation of the vario~s .al t~rnative plans so that the ar_ray 

of plans. from ~hi ch the reco;mnended plan will· be· selecte9 will include .all . . 
thos+hat have supp~rt of any sig~ificant public.. I sl)oµld say. we try . 

to include all-those that have sign~ficant suppott. We then h6Id a public 

meeting with everyone inv.ited who has shown an interest in the 'study,. as 

well as thojlf!whom we think would or~hould be ~nterested in the possible 

implementation of any of the plans. A broch~re is prepared .describing 

~ each of the alt.ernati~ ·plan.s. · The information on each p1an .is explai-ned; :

in lay terms so that it can be. comprehended by a fairly·well informed 

person. It is. also ·of sufficient detail to' give such a person informatio.n · 

on all of the significant i~pac~s and imp! ications suggested by each p:1~p:i •:. '. 

In other words, if the size o~a b;~,dge mem?et41l
0

going to b~ _determin~d· .;,: .. 

by public vote, be certain the voters are we! 1 informed of the ·,consequ:e:nCfl.54: 
~ ,· .. 

. . ·• 
cif choosing a small section. The brochure is. mailed wi t~h t~~no~~cement. 

of the meeting; it is available. at the riieeting; and. then each plaris · . 
./ 

described during the. meeting. The meeting announcement states·that·1ts 

puq:iose is fo~ sel~ction .. of the ·plan .to be recomniended for al}thori~at~~~ ... · 
Fo: loc~l protectio~ proj ec1;s, it is eSSt:ndal to have a sppnsor; i, e. ~ ·a 

local entity capable and ~.wflli~g' to :e1;sswne. the required itJm~ of l.ocal·. 
', '• ~ ' - . . 

cooperation. Such entities are more a~~une~ g~~rally to' local public 
\ 

,·, 

'.J··~·( 
•• •. - ... Jl . 

·. 

. · . ..,· 
. ;.. ... ;• 
~. .. •'. 

., ... . ~ 
. ' 

' 
.. ~· 

.... 
.... ~ 

,,.· f 
I. 

. ·~ 

.,,'\. 

. \ 

.... 
·-~· ;i-. . . 
:,t. ·. 

·-

'•.' 
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.sponsor is ask~~ to indicate which pl~n should be_· reconunend~or tonst~~~tibn. '.' ' . 

. :,. If all· steps .of the plan formulation have been properly take·n, the' final .. ·· 

de~ires than are Federal offidals, .. ;.P followi'1~ 'a public meeting,· tjle 

:, . : . 

selection of ·the most. prefejble .p Ian should., co~e as no. surp~~.se, · 

. In the case where a l~r},,.mul t.iple-purfose, de~el~ment i$ under , 

consideration for auth<;>rization, an ~;visory. 0commi ttee slilould be organized 
...... . ... ,.., .. • 

and local governmen,tal and.p11ivat~ with,representation from national, 'state 
. . o 

·' 
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org_aniz~tions. · T.he. :s·election proce~s, would 

-·Jescribed under .Level B study. .. 

;.hen move toward the process 
. ~ :J;" 
.•:.J 
"•,;; . 
,~· ' 

. ... f.· 

•. In a traiil_ing exerdse .dte/ s¢le.ction .of ~ plan, ~hf!'.z:e. is provis i;on' .. ·· • 

for reaction by :the public's. ( An.tic.i'pati~g p~~~~ rel).tion will 

one's senses and will probably.result in a better end prod'uct .. 

sharPen · 

' . . i'. . \ ·\ 

','. 

1: Presentation o"'f the Plan .. .' ~ \. . ..\i". ;,... . ~·.:;>( ./r~ff' 
.. · The :Standt~s st~te: "An 'expli~'.pres'entatlon will be,.shown· of tf~·.... .· ·. ' . 

. , "~~mp.ariso~s an resulting tra~~~f~ ~~?~e~ecq~erfded pl.~n- ~.o ot~e~ \':< :_-£- ·.1 
.• 

__._;.I. alternative plans con:idered 9>r-re'co · e.i;i.?a~i.on .. -Thi\.~ill be shown , \· 

.. 
· .. 

in· accor~ance with the' system pf\~' ts i11' ~ection VI".: (pag~ 107,. P&S).,:·,. \/'. 

The-" ha.sis. oftt5electi.on·'tr~·1.: !' fu1ly 're~orted upo.n in(il,icating al 1 , .. · \ '". 1 
consider~~-ions ·tnade· in the selectfop .. process.. A ·;·ecqmmend~1..pl.an mus·t i··/ . . . , ··\· 

, have net nat'j,onal economic· development benefits·. ~nle_ss· tlw.'!etficiency i'rt : ,. t ·. /' •. >"-
. net be'ne.fi ~· fo

0

r that ~bj ec~v·e is th"e ";.esu'1 t' of· b~~;fit~ ·for~n·e. or .: ,: .. . ". , J.< ::~:,~-; 
'-}~~iti~!1al c.hsts. incurre~ to s~r.ve the enviro~~Rt~l ~u.alit;·-~:ectivel>] ~'(~(;~.~~·~ 

In such cases, a plan with :a.tess 'than·-~R~ty,_b~gh~fit:-cost_bal.Q-nc~may ·". ·~~- _ ~ .. ·,.,. 
• • • • r :• .• • ~ •j' -fl • ••" •, • ••. I , 0 c.; ~ • .J , .\ 

· ,.:be recommended as l~.~g a5. ·the riet~ d·ef~<!~ t -~P~ ~~o~ ~x7eed, the ~en.ef_~t\.'· · · :;;, •. \. ~."~ ·. ;:1; 
r. ·.fo;egone an'd the ~ddftio~al CO$tS incurr~d ~of,'tht.(_.en~·ironm~nta:1 q~~H:.t,r.'·jM~f(·::· ·_·.,.~ 

f llo> • •• • ,> •' .'\. • • I -9' •· ." .,. '· , .. ",• , " •4 • 'J. 

obj e~.tive ~ ~- A ~ep.~rtmental Secret~;y ~r. ~ea~ of\~f.n'~.ind.e~eitd'ent_,'~Y~fl.-::~~y ·.='r::;····ri ~ __ ,·=~_-¥ 
· 111ake an .. e~cept1on, to the. ne.t benefots rple if.. he, determines that. ·Prtv.m.- : . ... /·: .. ::. J!.. 

•. • ·-.' '' .", {- '/' ,; I I ' •,).. •· •' ' ' 'ti/ l ·~·.-. .. '• '.:>;,,..'""··'#";_~" ;: #. . ..J~ ~ • • .. ···~·.,-'"":: ... ~ 

•stances' ·unique to:::t~~ plan ~orrnu1_zi,.tioi:i ,pro~~ss. wa,:rant such· exce~:,:.r:::·~·::<Y · . >. ··.: ·:~~~~ 
· ... : ______ , : . .. ~- -"· ,_ __ ., __ .. ·.:,_ __ ,_ ~ ....... ~-·. ______ ,.:...~: .... ..... ~:t·;~-------~---: ____ !:·.--~--:-2~-'!::, .-~- ._, __ .:", .... +,.; •••. 

----- ..... ;--"- _ .. - ~:· -Ta:~fes·: 1 throµg,,h $ . .,/pages.~:_:U,l-k?:S'.;" P&S) d~~eloped ~~~: p~e'ho.us. step:~:('-.:.'. ~ ... ·:;;<'·;· ·· 

·' ; , · ~ in the pla?t-formulation ·proc~~_s·, :lndfcat:e .th~ dppro.priat.8 ~displays o·f · .. ·.• 

. . be_n~ficial and adverse effects of -...each" plan .in .·the,':·f'ou~ ciC-cdupts .';:_Let.:, 
. J "" ' . . . . . . f,• • -

./us :now "t!orisidet a second se..ries ;of displays (Tabfe 6) ~hi ch( wil I 6e .used 

· to provide a ~omparison ot alternative '·pi.ans~· 'r:ta~h ~f ~h~~l t·e.t:n~tive plai:is •. "' 
Wil 1 be pa.i:red ~i th . the rec, nd~a pl a. SO tha,t the advantages a~d <li S:;'. 

advariuges of~h ca~ be· compared. Th· -~nfornfat'ion:.11e~ded ~ fo·r .-this seconq ~-""' 
• . . . .· . I ·. . . . . ·.. . . · .. , • . 

~-~:fries of~ d_ispl'ays .will: be t~.k~~ fr~m the fir t ~~es. :C'fa~l;e·s~ j;::,·thro~gh ·s); ~ 

. .. j: ~::·£::!~1;0::~::,~·~:~.;:~ cs.· ::::::~':h:·:~!:id::~.:·:r}•' 
al t:rnati~es .. s.hould b

0

e ··$e<.£o;:th_. i1"i a c_ nsi;t'ent·:~~1ner0 .~o/ha'i: ppsitiv~ a.,.. 

• .. negati~' ·.d:~~~erenci:is ~ifi~ial :and ~d .. z:.s; effects ·at~:readily discerniblcf~ 
Table ·6,· Figutie 2, il-lu$trates· the.natur·e· and cont·ent of this se;ries of di.splays. ' , 

'.. ' 

" • > " '• • I • " - ' l ' > • • t. ' ,,, (,J • 

• ,This 'Tabl,e is· copi7? .with~_·sli.ght _modifica:Jons, .from· the Px;intf:ples and ,Stand,ards, 

.-.~ :. . ·. t " . 5 6~ ·,.' . ' . ' 
.. • > ;._ ' ; ' .. ~..... • • '._:··),' ;'}·. ; ~ 
.• : ~ ( h ,_ -:491..:. • ·?: . : .• 

.;:' :·•. :.-:' ''. '. ' ·; ·~_·\A ... · .·• ·.··• : ;. . . ·:· ·"· 
• ~'~' .· ... • ~-~.,fi-~'• ' -~~_;~,··.r.;'~ ~-•/'"" I·- ' ( ... :_.'..- .• .. , '~ .:~: .... ~!· • 

-.,.· 
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Tabl'e 
.(Use 

6 Sununary Co~parison.of Two Alternative flans·. / 
Adai t.l Tabl~ •for Eactl Re.le~ant C~~arison) .. ~ 

"-------. , A Plan 8 Recommended :.Qifferences (leco~-

. -

~.Nedonal Economic. 
·.Development: . . 

.... Benefid-a·l.' effects
Adversi &ffects·--

. if.... Net benefidal ~ 

$5,000,000 
· ·s, cl-00, oob 

effects----

·Environmental Qtiali ty: 
· (Use same component .(\tub's··ifor 
beneficial and adverse effects 
'!-S illustrated· irf' Ta'hle 3: 
Examples follow.) 

0 . ' 
·.···,·r 

Plan mended plan min·u~::. · 
Plari B) . ... , 

·' '• , I 

j ' ..... 
.... . 

$ 8, ooo.~ oo. 
6, ooo ;ooo 

. . 
2,000,000' 

, 

" - +$ 3' 000' 000 
. + 1, 000, OOQ 

'\ .• 
+ 2,000,000 

•, 

~: 

,·' .. 
aeneflcial and, ~d,vC!'se ~ ·;• \ 

,• 

effects:'·· ,.. .. · " ...., . ' . ' 
, ·A'. Open· ~R g~een · . \ . , _ 1 • . · _

61 

·_ - · space, 'lakes, wild. A.•:. Crea.te lake A. Create lake A .. Creat~.Ja4-ger °"' 
'._., ... and scenic· rivers, with 3,000 sUT- with· 3,500 sur-' ·b~e by.SO?. sur- · .. ·. ~ 

~:-~~beaches, shores, fac~e acres, 6<Y . fa.ce acres, 70 , face acres, 10 t ' 
'~~~· .• , .. /'°~ountairts and wi,ld- 'mi.Jes of shore- .;miles of.Ashore- mil~s of shore-· 

1 

erness ar~as, estu- line an<f. depth line and depth.· · line and· 10 ft. 
.. ~aries an~~ther . bf 70 f~·~ith . o~ B~;:t: ~ith of~ dept~. Eithtf 

.areas of natural hig~h quality ""' _h_1gh qllahty plan would have .,. 

?.~~~EI: __ . .. __ ~·-'-· ::1-:ri~r a~~~s-!:C~-~\--~~ri~~:!!~c~~~s-:----Ci~~~r'q~iiai~~-1t---~-- ~----~~-
,, · ~ · '.lent aC'cess. 1 

· •., 

.J\Ji 
\" 

t..'., 

(• ~· 
11 

. '• 

""' ~· · Inundate 3,500 Inundate· 3,'500 
.~. . acres bf open . 'acr,es of open a9d 

"<., ' and green . spice; green· 'space, 1 q .. 
,,_.____ lewiiiles_ long~ miles. long and, 

• · ;)· and. l/2 mi'le 1/2 mi le wide;. 
, ~ •. . , •• -. \ ;

1
·· • · wide, located.. l~ated -al.~ng ;i 

f , ~· 51 ·. · ., \ a1olig str.eam • : str~ ·<\l1d ·i:iear \ ... ~.:··.i. ~,, ... ·<·' r.lf ancrnear ~i:~f .. dty.· 'l • 

"", B. Archaeo101· ~l, hi.s·- .'Bi inu~dat·~~ .. -·-------~·.:.·---- B. 'Do nJ inu~- \ · ·. 
torical.:,,· iological, · recogniz~d'his- • . ~'-~· ·. date· re~gni.zed •. 
and 'geofogica.1 re- .. tori cal arcli'aeo- '•·' J&.sto"rical ''.ar'~haeo- ' '} 
so.urce~ 8:11d. s. ele,c.ted ·'~iog:lcal· feat~,·. --~· . . .,, .·'TOgical feature~ . ·._ .. /.~ 

. ~ . •".<>log1 c ~l !11~ tems • . , . I:(.\ "1" . , • ' . ef · -. _,
1 
.. ~ / ~ 

.,.' 

···.-:if:·,. D .• Ir ~er~lb_ .. l.e~'CO~i .. t .. -: .. ·.• ···iJ .. ·:_1: - A 

· · men . of res.ources, · · ~- .; ' u 

· · • ' t ft.· us· i ' · ~ -..- -·. . 9· ure • . e . · <> ... • · •1 

'""-' · · · . ' • · •·. · •I • fi' U 1 , { . j 
;· d . .... f ' .• ' • ; ' .. . . ~l · .. . . , .•.. $' •. j:' 

,, .. ...... .. .. . .... · .. ·-~7·· 9··.~· .... . .,. ;; , :a.;~ , ~--~-.~~ .. 
:; '· ~.. :· 1\,1· 1. • ·:.:'.:" : ~.°' ~ I ~. •._,; 0'.' • ~,.f 

•. ·. .. . ' .• ·:'. ,, •· ·.(~.· " '._A,''. ·. 

'2_· ·, 
'· ~·-. 

'· 

·• \ ·. 

1 '. 

., 

. . .... . 



.. ~:!r: ··) .. '··l ,\\f. 
·,_ .. ~·., .' ... . .. 

b .·- ·., /' ~ 
, .· ,, ' 

"'}age i26 to· ~J>·.~e tab: headings indicate col~s /first for :'A<,count", ; 

the second. fO:i:4l·:~~'t(of. ~t~e alternative plans. In./ th?.:in~ync~, ih-~ :secon~ ·~· 
column~s. -~~~~led ' 1P~~n B," _the t~ird col~mn is ~he '.'~ec.omm.ejd~d Plari" . , 

and the .l,.as:~:_column is for the "Difference (Recommend,ed Plan.Minus· Plan B)." 
. l ''·' . . . ' . . . 

:.,_ .,.Th~ .,,rst''i t7m. shown underi acc~u~~· is Nationai· .~cdnomi~. Develbpment . 

wi tl11 beii~icial. effects' advers~.· effects shown· as dol lar-a.mourits under 
'· I' ... ~.· ' • ' , '' \,. , , 

bo_~~ P~~ B,. and t~e ~ecommended _pian .. The ain~unts :are ~?:~tai,.ned fiom Table 2. 

Th~~ P~:ffe,r:vce Col~ is computed as, it s~at.es "recomJ1!e~~ed plcth mi~us. plan 

B·:?. 111\e ··1asi, lille is "~et bene'fici~- ,effects" whi~h is-tire di'ffer~_nce 

~~·eJ ben~f i ~i a 1 ap~; .~dvers'G effects. . The next i tern under Accounts is. 

Envir~nmental Quau'-8-~;~~~i.the ~ur ~.ompon.:n~. cat~gor:Les;, of benef:i'.·c~al and 

.·adtrers'e effect. The first col)lponent _is l'A:", open and green space, wild and 

sc- rf~le·t~'. •. lak,es,, beache~ sho~es·: ~ountain~ and wHd .. erness: -areas, 

~\uraries arid other areas of nati.onal · be'auty. ·The. ~enef_icia~ . .,and a~vers.e 

. eif:fects for this: component are listed und~r Plan'·:·~hd "the· recommended . 

, plan:\. !~ey are n~~~orietary d.e$criptive impacts ·obtain:d f:om T~l'l~.e 3~ . ~~(. 
The· "Difference"' ColUJTt.o. is obtained as before t°!Y: subtrac~in~:;..,~l1e· :tecammended 

plan from Pla~ B. .Aq of the .impacts ii~ed in Tabl~ 3 sh·o~ld. be included 

~"' · ~~ .Pab~e 6 und7r ~h~appropriate,p-fourit and ~olwnn. __ .If,all -the c~~~arisons_ 
. . are not shown a bias. wi;l'l be. bui:Ftlfnto ·Table ~. In thi? resp t; · · . ·~ 

·: ·...,!· 

... 

. " .. ,. · . ·should be ~oted th.~t 'the .examp.les giv.en are ·to·ind~ate oniy·the t~es ... ; 
• A --r.,.•-••• -·,. .. ..:.~ ... -- • ••• • • :___ --••'-•• •-·-····· .~j..,.. •• • • ••-•• -----:-.- --•: •. ••• ._!! __ ·-:·•-.. ,.. __ .. -----------·-• -••• .... _:... ___ •• _ .. ,::..i __ ,.,. •-••-• • • • ~ • ••• • --- •• ~ •-•-· •:--• • -~-"' ·- --•·•---- - •• ··---! 

· stat~ments. end· do nqt; follow through c9mpJ.etely from Tables 3, 4 and ~- · 

~. 

' 

~· .: 
.";;.t 

·}.. . " 

to Table 6. · .. ""·· ·.·. . t. / ~a 
~" .... 

. . . The nex~ component of the ·rrivi ronmental Quality aG,c.riunt is "B" ~ 

. 'ar_chaeologic3:.i, histod_c;l ,. bio~ogicaf and ge<?~ogic~~~~Pft~~~: .~nd·· . 

. \:~:Ell:fcted ecological systems. As be'fore, t_ne benefi~~;~!·~~!1d~/~le.ise _.effects 

4rom Table 3 are sho~n, and the difference column developed<i}tThe last two 
. . '~ ... · .. ..... /..,,~·!.·.:: ./ 

,components.' of ,the Envirpnmental. quality accounf: a:r:e, "C",~·:'tij~ q~ali ty,oif 

water, land. ~nd ai.r resoµi:.ce~, and 11 011
; irre~~sib_le commitmen~~.,f·, ·. , 

resources· to future, use. •'As bef9;re", · th_e bene't\cial and adverse effects 

- ,from •• ble -~ are appr~priately ftered .for th~" two compo~ents. ·, " • 
• . . , . .. " t . . . ' ',.: ~ >1; . • .. 

Figures ·3 aQd '4 ·&l'e··c.opieatof t1'> .bla~k: fo·~s to us~' i\tcfevelo·· 

.. . the~e _ S~ar~· ~ables in a t~st ·ca.se; . _One i~~ ~houid ·~·e ~s~-to c;~ .. r~ • 
; the NEB, plan with the 1re~o~-d pl~ and t11e o:her form should. be used 

tQ ,compare the EQ· P.lan witn the reco11DD1:mded ·pra'n·. It· is •oug~ to,...make : 
. '• l . . . . , ~ . 

.;,)"~ ... 
~-· 

' ·-4~3- . ' 
· ... 
·\ 

:·· 

. I•, I ~ 4 ··• • ... 
. • . ~t ...... ... ~: 

·. 

.• 
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National: Economic Devel'cipment: 
Beneficial effects-----...; __ _ 

·Adverse effects---------.,.-- . 
Ncmben · ·· cial ef:fect~--;:.~-.. . ,,.,. . . 

•''· ,; .. :.... .. .. 

'f,. 
Enviro . • 

, 

Senefici ;rfid adve.ilse "effect.s : 
d green spac~, A .. Op,en 

lakes:' 

~· 

'I": ... , " 
B. Ar.cheolog.ical resourcecs'~ \. .· ·' 

( 

. , .. r· 
' 

•.-.:. ... ----- ------~---' 

,. 

·*' 

" • °\" 

C: The quali~y of water~ 
land, ~d air reseurces: 

;-·.., :·1. 

."'1, 

. .~ ., 
f' 

D. ·Irrev.ersible 
of. re..sources 

J 
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~·· ... ·. ' 

•. . 
. ' ,, ... ~~,: 
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Sunimary Table 

Plan 
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Nitional ·Economi'c 1;>evelopm.ent: 
.. ,. . &ene'lidal effects--.:------

. Adverse effects-----------: 
·Net benefici~l.·effetts~---

~ 

. \ . 
Environmental gUality:· 

·' 

A. n space, 
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• Figure 4 .. 
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. ·~ 

these twlcomparis
0

on/~nd to d-nstrate the process in,,this exercise. in' 
' . J • ,......._ • • • 

. -real 1 i fe, · though, it wil 1 be ·nee es sary tit. ·develop data and . sununar i ze it • · 
• • ' • t •• ' 

' ,(. 

for the Regional Development and Social Well-.Being Accounts as· shown o.n 
• .'.. - .. ' ' • •• • •. " <II. 

pa~es 128 through 1,39 of the. Prin~iples and ;SJandards .. ,_ , , ~ _:.. 
. . . .-; ) . . ~ 
are illust1't~J .in Figure .S •. 

To develop-- the comparisons in this table 

The regional development ac•ount comparisons - .. .... 

Data would be 't·ak'en from T11ble 4. 
I 

ther~ .are hve componerl't_s--A, H, C, D, and E. 
" / ~ .. ' ' , ' • • :. - ~ ( ' • , r • ;,. f· ·. , ~ . ., ,• ' 

i:;. In i-i.gure 6, note,that-~oraparis·ons ar~ shown·for more than ~ne·r.egfon, 
. ' . . . -_... ·• 

when appl~cable, t.o utUize all th~a·ta. de~elope~ in Tab"l~e,: 4 .. .- The same 

\ 

cotnponents are snown for the· o.ther tegions·. J · l . ... 
.' ~ · ... < . • . I ti ··~ . ~ ~ 

-·-~~~~-;·.·· s'a, me' Fj.gures 7 an"d. 8 show. under the headini of :'Rest of th.e Nation"; the 

comporlen ~s .with v ~lu~ s .~~ mo re t ~an 'reg i o~a I ' }~~o ~ta~~ 0 · _ !. tth.. _ . ' _ 
Fo~ ~.last~ of ~~e four accounts, Social Wen-Be,1ng: Comparis9ns ~ aref.; • ··~ ·--•. 

·then devctloped in th~- sa111e .• manner with d~ta taken.from T~ble 5. as shown."' ... ~._' \?~· -
t Fi~res ·? .a~d 10. · ·~ · { · .· • ·.r . . : · -" ,~}:;~'. · 

. ' . /l ' . ' , • : j·I . . :: '.· .·t 1 .~ ·, 

. Thus, .tne ~nt~re Table q .showin~ tomparisons _under all. fo·ur..a.bq~ :_. · 

.. J.s. !'lade. foi' each signi£ic·a-nt ,a,l t~rna~iv:~ plan to sh_o . df ff.erenc~ b$:t ir and" th~ recomnlended plaii. · I~· ma~ ai so be u~• :;:' - • , .. ,ari-sOii~~ - -_ ·_· 

· if q.esired · · . ·' · · '··· · ·· . ·,:. ~ "· 
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Swimraty· Comparison.of4fwo Alternative Table 6 
1i;:s: ... . ' 

.... 
a 

'', 
·:;. 

: ~. Plan B · 

•, 

_Rc;gional Development: 

~ Region I - Components 

A. ·Income: . ..,. . 
Beneficial e~cts----- $5,ooo,ooo 
Adverse effects----~--- . 3,000,000 
Net beneficial effects- J 2,00·0,000 

. . 

... 

, 
' 

. ' ' 

Recommended 
Plan 

$6,800,000 
3,550~000 .\ 

'3,2,50;000 

-~ 

. Di f fererice ·'i~recom
mended .p.Jl11 .. ~inus · 1 ... 

. f,>16,¢' B) .. .. 
•'· !/,'. ' . 

.. ' 
+.$·~ '800' 00.QJ 

+550,000 ' 
+ 1,,50,000 

• 

•... 

.1·. 
·~<a·, c 

~ .. • i 

..,.; "/if., ' "'~' .. , 
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Figure 6 

' 
Table 6 Summary Comparison of Two AlternativerPlans--Contin 

\• ' \ .. . . 
... Account .. · Plan B • Recomme ded 

Plan 
Differe ce (recom
~n~ed plan minus 
f - Plan 8) 

• • · D: ·Regional economi~c base 
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"WINDUP_" 

' ·~ ··, 
. ·,1 . '. , 

... Warren D .• Fairchild 

Director of the Water Resour~es 

Washing,ii; D,C • 

Council_ · 

. . ·( ... 
. ~ ~ . ~ .. ~ ,._ 

'~fortunatf?i'Y ·for 'me, I. was, unable to attend the entire two· week 

CSUiOWRT /WRC Training Seminar on . the P~inciples and St~nd.ards. I know 

'tnat I would have gained yaluable ·information from t,he pr~sentations and 

parti1:7ipation:in the discussion~. I look forward to reviewing the . 
,training material and your critique of the sessions. 

,.:...... 

s I attempted to .get'. my thoughts toge.ther ~m my remarks for 

i,· . ".~indi.ng ~p'' t.his\ Seminar. I c9uld not. help but wonde_r as to what are 

your thoug~~s afte~}'w"'r~stling".these.tw~ weeks wit~·tbisfystem. Are 

·you ,conf~e~.fr1.,1st~ted•, &IJligh~ened, .enthusiastic, motivated· .. at a · 

· po~nt of physical aqd einotiopal exhaustion or all of .the preceding? 

.. 

Won.'t it; be nice to return, to yo4if office and again b~associated 'with 

'#-~ ~· ~- .. the kn.own, the commonplace? 

' . 

I. 

I 

= . ·,. . i(.. How we ~am to returh t.o the s~~hr day~· ~i p~ng ~ fa~ pla~: / 

I d~~gn.'of a, tevee sy~tem .f'or a to~~~i::Jhe· pl.anting of a. wildlife hab.i tat . . 

•. 

.......................................................................... __ .. "·"•..:c...c.'.~~~ • ..... . .L 

.. area. It. would be ·reass~rin~· and -~~~-~ii-~o-·be· ·able"fo"give explicI.c-- ... · --·--·-::-· · 

arid simpl~ s~i.ut~on\ ~o d~pl.e nnd ;·~~~·lar.'problems. However, thi!;)s ·\)~;: ... 
I. just not to b~--this is not compatible \fith the times'°ih which we are ~. ·' · · J • • 

: / , . . . . . . ., . . -
lifing. Most o(,.all, · if not· ~l~, the ji.$p.1~ sol~ions ha~e ~een impl~~~nted·.,· ,.·~ · 

anci, '.in most instances, hay~ ~~~l.t~!~~~~- su.b;~an~i'aP er.~~\c returns. .. .' ~ / 
.However, Ql8JDY seemingly simple answers· (or plans)· were given to what 

• appeared to 
0

a simpl~ p'f?lem, ~~ch. in reality .was a much more complex ,.. . ' 
· and. not ~Uy understandable situation.. Many of tfle answers wet~·not •• 

real answers, a:nd some·now·compowtd· an·increasirigly complex system. We . .. . . . ~ 

.. 
'arE). .~,11.' -~ye of drainage pr~Jects intended y1 .. alle~~!lte Jll?odfng: 'biit ·' I 

wh~CJi resu1t\.d ·in 4dditi.onal downstream n·?o~itig and.3e~anWtil' de~ation~ . -· . . . .- •. . ." ·-. . ' 
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' I I • • -<-,,. • ·~ • • 0 ) • I,~. • • 
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u·nres t .: The energy' crish, population boom, worldwide drouth, global . ,. 
det,o'rioration of the environment, deia9.i1d for imEfoved. diet and standard ·· 

it- . - • ' • . 

of living, desire for more rec.reation ·and leisure time, 'impi:oved tech- . 
.. . . ' . . .. . ' ~ 

nolog.ies, quali~ of l!fe are ~o~stantly '·'whip sawing" and confusing t~e 

. '• 

•• 

•' . 
. · .. : . . . 

pl~nn~ng and deci~ion-ma~ing process.· Secretary of the Inter~or Rogers 
. ... 

C.B.,~orton }n .presenting President~for~'s first: environmental statement 

l.ast.tti'~ek said the Nation's ecoriomic,proble1J!s 1 may·for1.:e the Nation to .. delay 

•. . 
. . . . . . . . . " 

. so~. nv.~~,e11~~1 ~easures. ~o~ton cal le,d. ener'gy and lllineral deve l .. o~,-. ~ . ' · .. ;· ~~· . '";. 

~. • mef ~ progr&nlS· .~·~. ~e ... t~e ;?.P~ priority programs :f ~tte Depa~~1tJ'~~ ... ·;,.!er, '·. · 
Int.tJti~-r .. 'fte 'gtate~~re must be a b~,la~ce/t;etwe,en .~n.vi I;~ ,. 

1 
.-. 

,.economics 1 . J · ' •. · 
•·. :The. s.~~ truth., if ~here. is such. a thing , .. ·is du~t the appi'~~.ch,es .' 

to •evaluat1_!!8. and 'fo ulating water proJ ect~ and programs used J1~_retofore 

wereJliS:;,,ea~ t~ oday.' s conlplexi tie!f4li We' cannot ...project that. ex) is.' :·, 

.. '.the~er 1:·~~re en~·for "a certain functton i11,a.basin f9r t~ear -·· 

2020, 2000, ·o~. ev«n ·
0

1~·. 1l .. t1"pOJSible ti\ state with certainty t' · 
reallocati(>n, 'de~e~opme~t. cons~ry~tion, or, augm~n~lttion is ~he prop ...... 

cons·id'eration for a·_ giv_en- ~i tuadori; pr wh~~r a ~:tructu~al o_r nons~ruc
t,µral soluti9f1;·is ·the answer. The answer lies 'in what: .the .affected _ . ,. 

, public and dec.ision maker~ perceive.·to· be the solil\ion 'Or ·mix of solution~· 

1 • 

, . 
• ( .... . 

. . 
~-.·· ::- .~ . ~ .. 

••• ·. . . .. 
. . ..... . . . 

to a. situation. I COl)~ci~sly us.e 'the word perceive-. ~T..he• perc.eptilon :. 
0

• 

can be ..bas~tl on emoti6n or fact. ·.It is ~importa.nt that we· ·~s. p·l~imers ./ 
--·. -· ------- -- -- ----- ---- ·- --- -.:: ----··---- -- --- -. - -· --· ----- : __ . __ ., ·- -.. ...-- -- ---. -----------·- ... --- -- ------ -_ _,_ ---· ·- -.- ·-- - . -. ~ ----- -;- ... ·'· ---.--4-J.:., .., -· - --~: -, ··-. _.-,~· ___ : __ ~---·. 

:?.> _array. viable alternatives baseCt on our professional' juda~me.nt· and"1the .. 
•. 

. " 

.. 

·.·.· 

.. 

b~$t .available f~~ts ·an~· da{;i. This. is ~r· inptit1nto· t~i:.ional· d~cJri-01\. .. .·' v 

maUng. I_f w~. dl> .our j9b;- more·. of ~he 'decisions• in~ th.e nat'ural. re.sourc~-,_: •. ~ 
field will be soundly b.a.se~nd.:n·ot emotionally based .. 'fhe Principl~s. " · •• 

and Sta:ndards is the system that has been developed fo'r thi.s ·. in}lut.. " 
_.,, · .... ·. ". . ~ ·' .... , . .. ·.· 

. • ~ ·t . ~ ~P.~incip:t'es: a~d St.a~.~~r/ .. · • . . . 

.Proba~ly· yot1i d.~d n9t find· the sy~~em complete and without· .,flaw. ls .• 

i f~~~~··lble. that Henry ford's ·ffrst •. Model'T c'ame 'off th~- assembly line. !.'- · .: : 

• .. .&t_ho~t some shortcomings?· !t is .. ' recognized. that we·. taave•missi.ng ~r > ,· .. ~ .': . -.·: 
.. · weak 1'\nks· in' the· data· bases, measure~ents',• and. proced.ures. Hdlfever, do .. ·.· ' · • - • 

. . ... / · ' ._, ... 

the~e defi cietfie$ iiaean" tJls:t we.~h!>ll1d . j uie: .the .sy~tem? Look .. ~hat· .. , . · · 'W · 
• .J . . .. . ~" z .•.;..;. .. ~ . . . . ,. ,. ~· 

happened t-O the~Model T. 'Jl)at .. are the .alternatives t.o .this' sy~tem\·_. . 1 
. :, ; " -~ 

. . • . . ., .· . ..~ .\. ~ ·~ . / • ' . . . ? . ' . ~ 
"4.. .. ,I • • -~· • ' I~ t . ,• . . ... · .. I- ' .i 1 

5.7 ,')" ;·.·· ..• ,. .. 
. . .. ~ "'' ... . 

\. · ... ,_· . . . . ·~'·.~·· .. _5,_, ~. . , . ' ..•. ' . . .. , . -~ ... :'. ~~- ~· . 
•·t ·,···. ···' ~· "· '~·. . -'1.if': . ..... ;: . . . ~. ·.: . . • : .• ·/ .. ·' . . . ,,•.: ''{.: . 

J. . :.:1 ~~~-"" :. ·.'. . .... ·:re .. ·. • ! ... ,, ~ \ ..b.:., ·~· • { :~~: .. £:; :~ : :· ,. ,:; 

,\ 
. .. 

=::t' •• 

, .. -,. 



.. 
I personally believe that the Principles and Standards as now ·---·-------------

~. 

' ·' 

.. .\ . 

, 
' 

J 

·approved are sound. This system based upon arraying monetary and non

monetaty, i~pact in fo(laccou~ts for m~ntmum ~f two a~t~mat~ve plan~, 
,one NED and one EQ ha.S soµnd logic. If a decision is made at a later 

date· to increase·· the number of planning .objectives-, revise th~iscount 
rate, change the l.evel of detai 1 or insert ·dew procedure_s, there is 

. ' 

sufficient f~exibi'lity in the system to. acc~mmodate. such changes. It is· 

my.position that .. the system is closer to what: will evoh•e 'in the next 

20 year~. than we have employed heretofore. 
, . . . 

_ .MY request tQi. those of you who have been pi;ivileged to_' participate 

in· ~his .session ~s to .assist us _in achieving additional -perfection in the 
. . ' 

-system. Hopefully, the discussions and testing in which you have 

participated these. two weeJ.<5 will be beneficial in arriving .. at needed 

improvements. •. 

, .. 
-' 

Presehtly, I have severa_l -major ~oncerns that relate to the 
' Principles and Standards. They are: (1) delays by act'ion agenCies, . ., . 

"' includipg wRC, j.n formalizing procedures. for implenient~t~on; (2) needl I ' 

to. employ ··appropr'iate judgmental piann"irig to cut down co~ts associated.· 

. Wit·h this relative'ry complex system; (3°) training of decision'makers j~ 
u~e of~h,~ system; (4). ·finding. ~a~s of f~ilit~ting the pl·~~ning and>· ' 

r~view 1rocess; (5) adeq~ately lnvoJving
11

'the. p~blic i~ develo~ing r}.~ 
.,j.ll!omponents of the objecti~es'and'the sele_ct~on of alternatives; / 

(6). achieving knowledge- and acceptance - as to the rat"ionality of the 

system. 
.. .... 

On the last c·oncem, we do.have tho~e individuals who are "poor " .' .mo~thing" the Principles and Standards. Many negative po'in~s of ·view 
. ··; ·~~· " ., . --

res u'l.t, fr0m lack·· of knowledge arid . understanding. Some ijiterest groups , . 
. ,, 

·e· con~erned abou~ ·the Pfin,ciples and Standar.ds bec.ause. pr~sentation of 

~i~ernative plans- may hurt their abqity to acc9mplish -~heir objectives. 

Also s~me irdividuals are'·stiu s~a:t~hing and hopi~g for ·.~he simple .. 

solution to a· compl-ex problem ... I h~ve found·. some indi v.iduals wil lin~'io 
... ' •• ' I ' ' . • • • ,... 

asstgn all past ills' of the planning program t~ the/Pri~cfples ~1 ·, . 

. Stand~rds--not recoinizing that suc
0

h ills. pr_edate~.the .P~inciples. and 

. l..,Standjrds. , ' · 
~ _> 0 

•• , • • · I l 
'· $ . • -·. ·... :. :"574'' 
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You, tile· particip.ants in this ·s'e111il)ar ,· can be most helpful .. in 

• 

• I 

II' 

'. 

. -. 

1 \ 

• I 

•, 

-ieve~af areas· in ~he· a~~l i,cation, o.i the Princ;iples l!Lnd .Stand~rds :~ ·. Thes~. . , 

are: · (1). perfecting the system; (2) trairiing; (.3) explaining. .tf.te procedures;' -· 
. . ' ' . . . 

and (4) by example,. evaluate· and formul~te viable alt.ernative plans that,; 

:make :se~'Se t~ the a~fe~ted publ ~c-~. \qd s~rve ~s ~he~ basis of rationa~ 
deci~ion miking~.· . · · · 

. \ , . . . . .. , . 

Water Polic·y. . 
.• '. 

'\ 

f '\ " I 

, At the.close of,my_fotr.odu~t.ory remark~ on ~ugust 12', 1974, r 
enumerated sever.al issues, ·on whi,ch I ·wil 1 dwell more fui ly. on this; the 

last da~ pf ~he ~raining s~ssion.· The first thref.issues .noted (planning 
. ~ . i . • . . 

objectives, cost sharing, a.n'i:l di.sco·uqt · ra~f'.) ai_:e. to be reanalyzed in 
• ' • . .. • . 'I, 

response to Sectio.n 80 of the .1974 _Water Resource~ Development Act. The 
• I • ' • • 

Cong_ress has r~queste~ ~·the· Pre·side:nt to co.nduct a "one-year. stuC;{y of 

• P~inciples ·and· 'St~~da~ds" 
1

9.?t Planning and! Ev_aluating .Wate~ and R~lated 
. L.and. Resour.ce projea.t:S.-··~i th part~cular emphasis on the~ above noted. 
topics. . · . , . • · · ' ' / · · : · :x-- . 

. . . / ~ •' /'. 

, The.lea~ resp.onsibilit)l';for~thi.s lst~dy,has ~ot be~n_a.ssigi:ted at t
0

is 

time.*·. ·I feel quite ~frongly ,tllft. the Wa~er Resource~ Council. sho.uld b 

·the ~read agency, .'bat .regardle.s~ of "the lead resporisi~li ty ~ the ~a.ter 
-Res-our

0

ces Cou,ncil.".will have a maj~r inptlt itnto s~ch a study; · 

·(;. 

. . 

, .. ~ .··. 
. f ! . .• ' .. • 

this i~ an ·~~~~_remely1 impoI't~u1t .. activ1'~· In thi; s~udy the Executive · .. ;.· 
'I". . . • . 

Brand\ ha.s an opfo~tup~ty to .cooperate with Co?gress i~ e~olv:ing a.'~.ation'.f~~:··· 

water ·policy by :integrating planning 4iteria, discount rate and ~qst ,.'·:/ •. ' 

~sha~i~g in .a man~·er that:1could· res~it in rad'.wi~1 and prag~at,ic recom~'.:·~>"· 
.mendat

0

ions that.;~ould l~ad. to mean1n"gful d·fafogue and agreemerit .. ·pet~~~~- . .~. 
r . -.:, - . . ~ . \ _..,ii • . .• • I <!$ • - . :: . , '·' ~·· - , ·'. .. • .,~ "':' 

: the. se. two bra?c~~s of Gp.ve~nment. · .• ~f thi.~ .c~J>e. ~cc;omp.l~she~<t~.~ narro~ .. 
the w1cl'e chasm that .now exists between the Ex~diuve and Leg~H.ltJ,Ve · . . . . . -: ·, ' ;~; :, ~ 

Branches of Government on waier.· pcil:fcy :' In recent ctiscussi~n. w~th .. 
· Congres,sional .~taff 'membets, I am ~.~mdnced. that Congrt)~S i~ ·~~~~~e.me1y· 

~ ,. " .. ·· ... .. :-' 

* Sub~quent -to. t\~e df;!li~~.r~ of th{~ le.ctur,e, a lett:~ .. r.:fro~ ~re~id~pt Ford 
to S.ecretary of\ the l'_l.ter1o.r, Roge

1
ts C. s~ Morton .~d Cha.~rm~n :of',:;the · 

.Water~ R~.sou~~es. CoµnciJ.. ci.ated .23 /S'ept-etnb,er, _19'!1.c':~th~rize.d the~ W.~.te7 . 
r..-ounc1l' "to. conduct the one-y~ar study ?f .P-&S f,o~.:~·P,lann~ng and Eva~.~at~ng 

:•:er .~n: Rdtt ~&nd Res.~~~ct ~ojects~:).' {' _ .. · ·'.~~j\ 

0 

.... 

\ · '· J · ;..·sU'6-
1 

) <._;·:.· ~ 
.;~( ~ 

. ·' - '' ;· 
. t>.. . ' . . : . 

. . 
;,, ' 

. . . I .. 
. ... 

. . 
·:... . ... 
:~ .... i.tc' " ·;.·.:r-~: . : L.. : ; ,· ::·· ~· .. . ·::: . . 



j .. . . ' . 
'intereste'd---in-this-se·ction--:80-study.-.-.'Mler~~is-i-nteres-t--i-n--Gongress--in---

,financing this study during f. Y. t9is in order to' implement. this study "'· 
• ... .. • "' .,,,<"' 
·'at. the earliest possible date; ~ 

. 'Planning Qhjectives 

.,. , The main thrust 1:2,f Congress' concern re to planning objectives'!'" 

•is .the :fuuure to in5:lucie· ·~egio.nal develop~e t ·and social well-being as ~ 
1 

.. objectives_· in -planJ;'ing', . The proposed rule ma in r the Pri,nciples and · "'.'.~ 
. Stand~rds •. as developed by a special task force called for :f~ur.objectives: 

... ~ . ~ati ... 011a1 .-ecoh~ic .d;velopiitent (NED{, environmental quality (EQ), re~ional 
· .. de~elopment (RD), a.nd soci11~ well-be.ing (SWB) an1 appropriate accounting . 

. . . :~ · for each. The finally approv.ed Principles and Standards provide tha.t p !ans . 

. r . 

. ,. ' . . . . . -.. 

wili be f"ormul.ated to ineet the NED and BQ objectives only,·. wit~ each '· 
~ ' ~ . . ' . 

objective ·rec~iving equal consideration. How~ver, ·the effects ~of proposed· 
' ' . . . 

plan.and reasonable alternative wrll be evaluated and portrayed .in four 
' . ' . 

actounts--NED, EQ, RD, and SWB. The Members of the Council were r~luctant 
, . I • 

. to .. exparid ~he 'Principles and .sta~dards beyond· two obj,ectiv~s. because. they 

4'.luestioned j.f w'aier p~ojects ~e the best instruments to secure re~ion.al 
'deve.lbpment(. and alsd' the reliability of measurements. for ,·,s~co~d round" 

effects. 

"'If the Princ.iples,and Standards are eventually revised ·to· include 

·· '-- the RD and SWB .object:Lv~s~ most o:t: what we have learned and discussed here .• ·. 
\ • • ' " • • • : J • 

r~l.;·c ~ 
~ . . 

;,....: ' . 

. ' ...• 
., 

. w.i.lrl not ·be lost. Th,.e inclusion of the· two: hew ob}~cti'f,es· would affect 

:· ::• J~::~n:h:~•thod:t:~ ~~~:.:0:0::: ::~;:~~~b:r 1::~:::::g~;~::1:::. 
~o ~~!elop opti ~lan~ :E'Or·,~our obj.ectlVes rather. th,~ tw.o. Also,, the 

use of• fo~;r .'°b ect , es ·_wo~~ involve more ·C.onsideration of.p~Ssible 
.tr3.d~-off's• betweeri ·objectives and~ -.~ccordi.ngly, a wider !arige of alter-

. native plans. ·The evaluation and accountint' te~hniques oos.er'ved'.'here 

during ~he ~eminar will not.be altered by the- possible addition 9f the RD 

and SwB objectiv.es,, but they will be used mor~ /requently ln each plaimi~g 
. ' ·. ~ .. • • ... ~ - I \ • \ . . . . . I • • .. • • • ... ' 

pr~.cess" F~deral agencies_ in ·11sti11g the RD' objectives found that . · . 

.• oyment of second. round. e~~cts niade it possible .to ·economi~aliJ.y .. 

justify and scope almbst any~ size. ·project. ·Conse.quent.ly, · sonie ·constraint- 1 

is n\!eded. It is ·my opinion that cost sharing, willingne·ss to .pay, -cou.ld 

be such a constraint. 
~ • . • ·. t •. 

.. . . '•,· ,, ., ' 

. .~ 
,. '. t -. 

. . . . . '. ' :. 
.. ~:,• .. : .. 

»\'· " .. '. .. 

.. I 

,. 
\ 

!;' .'..' 
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. ' . 
1974 ·:~:r i::~:u:::s s~:::~~:m:::m:::~d ::~a m;e:~::. ::w t:1:::::-::t:~oul.d 
be understood that I am ~iscussing ~~~t 'sharing", not noil~ederal fin~ncing 
-·~there. is a difference. 11\!:!.e are riati~nal interests and Federal benefits· 

that ~ustify .a "strong ~ederal ~. Cost sharing is based on the concept 

o·f sharing of costs by all. levels of governrnent--Federar, State, and · 

loc.al~:-based on. b~nefits received~ Identification of benefits. is· p~t~· 

of the al3te~ination in ·tt.e ec'onomic 'justification of projects. .I~: you 

questton the·, benefits, you are in essence questioning th~ justilic,atio·n · , 
. , 

of projects. It~ is my judgment that economically justified water projects 
. ' ' ' 

are sound- investments bas.ed on real benefits. If this is the case, then . 

we need to evolve a metho.d of' financi'~g so ,we can acc~ue thes~ 'bfnefi ts. 

I have work~d as a wac:er p~o~essio~~l at th~· local; ·.state,. and F.ederal 

level. I am convinced that benefits. from these p-;roj ects aocrf,le at all 

of these levels-:- The questi~n · co~es down. ·as to how theselle~els can and 

. -~h~ul\:hare. cost in. order_ that· .. the i_cons~~c~io~ of. ~es~/ab/~ p~ojects, -' · 
can. proceed in a ration.al and time'ly manner, which i.:~ not ~he cas~ today. . . '• . /' 
My, convers.ati~ps witl:t many local· and. State offici~_1s l_~ad /me to beiieve 

th'at the~ 'tstand ready to ,invest their funds '.in _,such ploje(,ts--~f the 

Fede;ral ·G.ove ment. articulates a sound wa~er .p~l"icy on cost, sharing. 
. ' > . • / I 

· These same eople recogi;iize the. prese.nt pr~gl-'aiii. ch,aracterized by an 

:tnd.etermiit e wait~ng.period, becau.s~· o~ ~he l!!fa,1b-ahlog of au'th2jized,. 

but uncons ructed w;:,t~r projects is.no~ jso~a ~n-that it does not allow 

if any, assurance t)lat· a proJ ect will ever be construc_te~, 

li~e time. A co~i4~ed· cs~lm.a~ed: $20 billion worth ;of 

but unconstructe,d proj ~c:ts are on the books .. for the Gorps. of.· 
. . 

U.S. Bur~au of Reclama-tiori, and the U.S., ')oil Conservation 
I ,__: 

. /. .. .. .. ' 
I 

/ . 

" · A pragmatic level of s,c/st s·haring will accvmplish 'two things.: 
• ·. ,/ ' . • I . 

(1) eliminate "free loadefs 11
·• who are unwilling to pay for any of the benef°its 

. . .· . . . . . . ./ .. 
they will. receive; and J2)' inorease' :funding for constructJ.on'. .However, a 

. cost· sharlng p9licy. lh' o~der to be acceptabie. musf recognize .an apprq'"' . . 
priate leve 1 of ~haring ~f costs,; and it mu~ti. be at .a leve 1. that ~ncourag.es, 

,. ,, . 

not discourages, non ... _Federal coopei-atiori_. I . see cost sharing as the re'a.J. 

.. • 
"' .• 

. ' 
... . 
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-','5-water-prog1'W-.-:--l-a-1-sq-~cognicZe·;-that-co.st------·--. ' ' 

political potato" arid part-!cularly so in an . . .. 
Discount Rate ,.. 

\:" .. t . . . 
This ·~ssu~ has been arC?und a long time and h•s bee~· the source of 

' . 
·.I-' 

heated controversy. Co.n9rass, in Section 80 of the Water Resources 

bevelopment Act of 1974, legislated a discount rate based on the 1968 . . 
WRC rule, wh~ch .f~r Fisul Yeo.r 1975 is 5-7/8 percent as compared to'" 

6-7/8 percent in the".Pdnciples and Standards. It shou~d be' noted 'that if . ' 

,it wef'e not for the limiting clause in the _1968 rule that the 4,i.scount 

rate shall not increase or. decrease more that 1/4 percen£.· for' any succeed;...1 
.. :,) '' ' . ' . ... 

ing yeal', the .discount· rate for Fiscal Year 1975. would be 6-1/2 percent. 

Al t
0

hough the effects of different ~isco1mt rates, ;is use'd in planning 

p~ocess, can be esti~ated·fairly easiiy, other effects of the application . 
. of discount rates

1 
need' tq be knowpr-. · As a general observation, advocates 

t ,~ 

Of high• Oi' lOW, diSCOUnt rate 'reflects the adVOCateS I pOSi t~.On Of· "pushing 
. ' ' . 

f~r" or "wanting to kil ! II water projects. It is rny opinion .that the use 

'of .a discount rate as the ·principal· v.alve in .tul"ning on anci off water 

projects is'wrong. The dis'count-' rate must be considered· w'ith many other . . ., 
poli-cy issues such ~s cost sharing· and planning procedures in order (to·. 

be~ter aChi~ve ail appropriate .na~i
0

onal wat.er program·..:·...and ~~ I noted 

. before, I. consider cost sharing or the method of financing projects to·· 

bd the real~~ey. · · 
! ' . ' . 

Integration of Wat&;r Quality, Water Quantity, ·uand L8.J1d Planning 
. ' 

I• 

. J • ( 
Few planner~ will di~agr~e with the concept that water quality, water -

· ning shoti'ld be coordinated and integrated. However, 
• •I : 

~i'th ins ti tut. nal, · 1egislati ve·,· -administrative' 'and procedural restraints 

that·. are i~ erent· and e~is.ting, .. t~ philosophieal ·goal ~ ~ftbn .. quite \. 
• • . . ' • •, • r 

· ·di·fficult to ·achieve. The Principles and Standar<!s ~s ·a .m~jor 'effort to 

. bring ·uniforniitt:.and int·egration ·:into water ~nd related iand ,resources 

. P\~rming: Hawev~r,· the Ptincip.les_ an.d Standards <Jo n~t ·ca.ver. al11 ~ater 
· -and

1 

related iaitd resources ·piograms~~ partfcularly Fede~;i grants~. · . t 
- . . . . . . . ' . 

Gener,.l ly, ·thei-~ i.s no ~:ul 'tkin. ~: concepts of t
1
he. various· gr8?t programs. 

• But, they are all tQo often idmini.stered undel' ..... ~ep·arate guidel~nes, 
• • I • "1 I . 

,· 
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. - -~eparate·-Acu--o-f-€ongnss, by _;$eparate-Pederal-1-ns-t-i-tut-ions-and,-qui-te--·--------· -

·.· 

frequen~ly, separate State agencies. The net result is that there is. a ., 
very ~nco~rdinated, uncooperative climate in which there appears to be 

polarizati9n. 

'\ 
Congress recognized this problem and as a solution they included 

Section 209 in the.1972 Aijiendments to the Federal Water Pollution Control ,,. .,.. ' 

. . . -~~ . 
Act. "·Tbis section :qalls for· the President through the U.S. Water Resoui:ces 

' . 
Council io complete by 1980 Level B plans for all river basins and the 

U.S. Congress authorized $20C,OOO,OOO for this purpose. A special 

Stat,e-Federal task force developed a new approach to Level &·planning 

specifically gear.ed to Section 209 and·~ integration ~f water quality,· 
al .• 

water quantity, and land planning. We are p.l'esently testing this approach. 

The Governors of States and regional organizations have responded to this 

appt-oach by submi tti.ng 20 applications for' Level B plans to be. consider.ed 

duri~g Fiscal Year 1976. · 

' Th.e U,5, Water Resources Council is scheduled to complete the Level .. ' 

B procedures this calendar year. 
' ,, 

. CoordinatiOn of Level C Planning Recogn~zing'Priorities of Needs and, 
Rela~ionships ~o Completed' Comprehensive PlaM. 

The Pr~nciples and Standards cover the. coordination and review.· of 

. ~ implementatioti studies. However, every effort shouHI b~ ·made to b'ring . 
• .~ ~ l 

... 

• common sense into Le~el C planning, particularly for areas. that are 

~ , . included in completed comprehensive p!ans.~ Priori~s ·need to, be 

1' establ".i.shed to reflect ·the critical nature of probltms that need alle'\lia-

. •. 

~· 

. . ~ 

tion. ·Also, to be considered is the dependency or independency of the . . . . 
·projects ~cl prQgrams included in the overalJ complete comprehensive plan .• - . . . . ~ 

The need t.o phase in the separ!lte components of a pJan to most eff~ctively 

and efficiently achleve pl'an objectives is the .key :to good plan implam~n-. 
' . 

tation. The Wa't.er Resources Counc~l plans to de~elop procedures for · 

.coordinating Level C plans compatible with com.,rleted comps. The Co~cil 
must be aggressive in support.ing·Level C pllns that are in.this category. 

. ._ \ "' 
Inventorying and Quantificatren of Reserved, ·Appropriative and Other 

t Federal· Water Rights · 
. r 

~To adequ~tely planrfor water 'resources development and review 9f the 

~status. of and pOssfble· leglsla,tive recommetidat~ons relating tp Federal 
"'·· .. . 
~ /· .. 

' 

< . 

-~10- ~-
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.------,..-w-at_e_r ii ah ts ts. n'cnsarY..\~~ls .a'i10 • ., ~narti~uJ~flf"11e~s;~.·~~~ i;:.-. ~ .--.~'-
West;·ern St.ates bec·ause of. large .l"ednal· ~ot'd·lngs and exis.tiiag State wll'ter .· t ~ · i ._. 

'' p . ~ I • . ,- , ' ' • ' •' • I •" • •. • .: r .· 
. •, •. ·, laws on approprj-4te rights. 1 

• " : ·1 1 ·· 

• ' , · f. · . ' · v · I • · ~ · · "·· 
' ' '"ti ~ t ~ .... • I • •"' 

. . The tounc~l has b•en ~orking closely ~ith the·Bepartm~nt oi Justice• 

•. 

• • 

... 

.. 

) 

. ' 

... 

J 

•·· 

to 'd~velop 'po
1

~~ibJ:e-'al~ernatives to the .N~tfo~l Water .,Co~i~sion's . 

iegisiau~~ r~comme~dii~ion~ r.es..-dln~ .UniteJ States ·re~e~\!_ed~d,.(:other 

. .· 

rights t~ •the, use of Jater, ''Justice 'has SUbJ!lltt°ed ~uch an aiterriative .·' 
1 

.,,,, I • •• ..· • • • ... • • , r 

, ·f~r .Co"uncil con~~de.r~ti.on: · .. no 1I~~rstate ·~~ference on ~atet ProMe~s~ ·' 
'h<J,s. 11gre.ed to .use its,facil'1.ties·in transjnitting th\s·material to.' '• 
" \ • , I . . • " . • IJ ' .; . . "' 

approp~iate State ofy~~als fo.r review an~ cpmment·. • · 

··~ . :rhls is. 'an e~tr~mely ·controver~ial· is~ue .. ~o~~~er, succe,s
1

sful 

· .:epactmerit of ~eg~~la·ti<?n in t'h.i.s area-.wo":'ld ~v;er~ome. th~ present_ unknow.~ - . 

, . from ·stat~. water rig~~ ho.lders- as ··~o f'he .·ultimate· fate. of yet ·to' be 

· determined Federal }(Bt.er. rights. · · 
• •. o 

1

1 • 

I '. 
~·· . . /. 

~ / ·,. 
. . _,/ .. . .' 

wlnstitutions . . / 
., 

. \. 

-... . . //. ,· ... 

.. What .. instj:tutidnal ·~rr~geme~t o~ ~~~~ts ~an···best utiii~e the·, 

Prin~iples llll~ Stand~rds.or pther pro~edures ~nd guidelines in"furthering .. ,. "·---.. - ..... :.--·--. _ ... ,, . . . . . .. . . . ' 

. ' th.e planning for and devel~pment of ·the .Nat~on' s ·~·at-er ~d· related· land 
~- ' .,, ' • .' • I >,:;• . • , • ' 

· reso.urces·~ .· The present ins ti tlitionai .. complex r~g·es · fro1'. the' Federal 

ro'l~ ·(e.g., t,he possible 'establishment 'of.'11 Federal Depaitifie11t i5.f · . 

. Naturai,- Resource~) t~-i~stitutio~al ~rrangeme~ts for.su~d,1~isions a-( 

I 
f' . 

' ,. 

. . r~< " ·. 
'\

1
.11 "-

· ,~4.>,·. 

.. 

.. 
" . ,.., ... 
('". 

State) go~~~men.~." , .~t issue ~~·· ~~ou·l.tl "tne _ ~urrent :orga~tza.~i.o~~.l 
ar~ailgements ·of sue~ agencies as the ~RC, rixer Pasin co1111pissions- . 

establish~d und~~ Ti tie II of. the ·water· Resorlr~es Pianning' A~!., ;F.ederai 

regi
0

onal · ~uncils, 'Fed~al ·.~atur81. J~e~~urces' re~lonal c~unc:i,l~· .. i;e~~ra.1-

·I•:"' 

. . ~ ' . . . . . . . 
State compact. commiss~ons, _inte'r!:!tate crimpacts; Federal intei:agency. · · , 

. ' I • ~ . 

. conuni ttees, Federal-State inte.rager\cy ~Jll!Ilit~ees: · et~ .. , .be ·strengthened,. · · 

enlarge~, ~.li~ina~ed, c<?mbi~ed, o~ i~ ~ome d~h.er way, m'o~i-fied? . •N,edi~. 
resolut'ion are answers relatipg to the selection o.f pfeferred--organiza-

-· .-

,... 

t . 

~ tio~al ~rr~gements for the ~ari~ps. jurl.sdictio~al- combinatlon,.s .·including 

. necessaey-. legal authority. lfhe Federal Government ).s not alone/ wt: th the _ -. 4 

. problem ;f proliferation. f authorj.ty·' and iesp,qnsiji1it~ in' th,""nawla1 ~ ' .. lf 

resourc~s field.. ~ch nee s. to ·be d~ne ~~ -~~e $~ate ~d 1~cal. fe.~els: . r- . x·· ·. ·. -
One of 'the'·dark \md. unknown ~f ·goverruqent 1S at· the ioc"al-area. wher1( ~ ... . . . . ..,,, .. · .. . .. . ·), 

. ' .. 
. . . ( 

\ ) #, s . .. ~- -51.1-: .. • 
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" .. 

;.-: 

.. 

·' ·' 

.. c· . . 

tner• is a maze· oruncoordinatia •: ilupllcaiina special purpose resource 
1

, 

jlistricts .. Thi~ affliction·of""districtitls" .has be~n resi}onsib~e to a· 

great extent for much of the cqnfusion,and lack of proarese i~ the water 
-~ . . ·~ .. - ,, 

field. 
. 

Summary ' ,• 

' When I came with the Wat~r Resour~es Council one year ago, I · . ,, . "' 
c!Jtdicated·: that in my opinion· water poU.cy appeared, to me, to afford the 

.. 'best; oppo~tunity for positive' progre~s i~ th~ near. fl'lture irl the wal:er 
. ' l • I ' 

resources field .. ram further encou~ged by the ac~io~ of Congress' in 

enacting .·the Sectio~ ,80 Study. I am~~t hopeful that' the Administratfon 
, • I • ,. 

will ·~oon· assign leadership so. that this important .study .. can be implemented 
. • ' .2 

in th~ near futt.tre. · '· 

" I want .to thank you, the participants, in th~s &e~il}ar. ior giving 

your time i~ this training·exerci,,~. I tnist that thi~ prograJI) proved to 
' ... ' . . . (. 

be wor~hwbile anc;l .of value to you. I ·also· wan~to thank .Colo:ado .state 

Uni '?rsi ty , .. Henry Olufield: Director of the Seminar; and all· of the.' 

inslructors: for 
0

their professional input ~o this endeavor. And ·1·astly,• 
. .. ··. ~ . d 

I ·want to e~ress my appreC:iation to the Office of Water Resources 
'j ' I ' 

Research and Technoloq 'for financing this activit>':.. 'Jjlis seminar ha's 

~erved a valuable requirement of achieving a level of unifprmity in . - . .. . 

training in the impleme~tation of.the Prin~iples and Standards. Training 
. .. , ' 

material evolving from t\is sessiol'i ln form of manuals and T.V. materials 
' ' ' . 
'wil·l further facilitate sllch training. Howevex:, it is my ~alysis that ' . . . . 
you t~e participants 3Xt key to further traini~g 8ind i!D"elementation. 

AS· I indicated ~ar ier i~ thi.s presentation, there. are four areas in 

which. ·pa·rticipant~ can I> he\Pful in implementing the Jrinciples and 

Standards.· These are:. (1) p.erfectin~ th'e .ststem;• {2) t~aining; • 

(3} 'explaining the procedu~'e;- and '(4) by.exampl~. eva~uate sud fermulate 

viabl.e alternative planj ~hat make 'sense."to the affected ,publics and .. 

serve a5 the Basis for ratiohal decision making. · ~ 
lrirt • , ' • # ' • \ 

In returning to your :r~spective offices, I wistf you the best , 

profession~lly. You.as natural ~esource~ planJ)ers represent"a proud 

profession. Th.e' challenge which face1.is-...has ~ever been greater, •. Properly 
' ' 

implemented, the Principles and Standard~ cari be a valuable tool in 

_ . merting 't" }'.'allenge. . ,' 5 S. l • ' , .. , 
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Stnr•CN1 And ll11trlftvel.Sv1tM11 - Prefl•lnerv V11nlnn 
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